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The British Industries Fair at 
Birmingham. 


MNHERE is no doubt that the Birmingham Section 

of the British Industries Fair, which opens on 
Monday next, February 19th, will be more attractive 
this year than it has ever been before. 

It is now fourteen years since this section of the 
exhibition was founded by the Birmingham Chamber 
of Commerce, and it has grown in importance ever 
since. Although some years ago there was a little 
despondency among the exhibitors, they have shown 
their faith in the scheme, and in their own enterprise, 
by demanding so much space this year that the build- 
ings at Castle Bromwich have had to be extended 
again, so that now there are 
some 500,000 square feet of floor 





of the plate to be cut, and is guided by, for instance, 
a length of angle iron clamped on the plate, whilst for 
circles a radius bar is used. It can, however, be 
guided by hand along a marked outline if an intricate 
shape is needed ; but the finish is not then generally 
so good as when a positive guide is used. The cutter 
is provided with a special head, which can be angled 
for cutting welding bevels up to 45 deg. It is adjust- 
able for height, and a small cross-adjustment is also 
provided for positioning purposes. The cutting speed 
for various thickness of plate is indicated on a plate 
attached to the top of the machine, and beside this 
plate is the speedometer, indicating the exact speed 
at which the machine is travelling. Control is 
effected by push-button switches placed in a position 
convenient to the handle at one end of the machine. 
An attachment is also provided enabling the machine 
to be mounted on a steel joist or channel, forming a 
eomplete straight-cutting unit which can be mounted 





eyes of those directly interested, so we propose to 
make brief mention of those of which we already have 
information in the following notes. 

Imperial Chemical Industries, of Millbank, London, 
8.W.1, will be showing a new Risisto zinc-free tube for 
condenser work and other copper alloys in various 
forms. The company states that the new electric 
mills which have been installed make it possible to 
roll strips in continuous lengths in weights up to 
about half a ton. The same company will also demon- 
strate the Cassel cyanide process of case-hardening 
steel, with an automatically controlled furnace in 
operation ; and the use of trichlorethylene for the 
degreasing of metals. 

The Staveley Coal and Iron Company, Ltd., near 
Chesterfield, will be exhibiting various types of iron 
pipes cast by both the vertical and centrifugal pro- 
cesses, together with other products of their blast- 
furnaces and collieries. 

Birmatright, Ltd., of Dartmouth- 
street, Smethwick, Birmingham, 
will make a display showing the 





space available under one roof. 

Looking back to the early days 
of the Fair, when it was housed 
in a few scattered buildings con- 
nected together by draughty pas- 
sages, the improvement is great, 
and the courage of the Chamber 
of Commerce is to be commended. 
Moreover, transport arrangements 
are now vastly better than they 
were, and the interior arrangement 
of the Fair greatly improved. 

With the one continuous 
it has been possible more effec- 
tually to sectionalise the exhibits, 
so that visitors interested in only 
one class of product need not be 
distracted by other affairs. In- 
stead of being divided into nine 
overlapping main groups, this 
year’s Fair will be staged in six 
groups—Hardware, Heating, Gas, 
Electricity, Engineering, and Build- 
These follow 
in each section 
can be entered from the outside 
roadway so that no time need 
be lost in getting to any indi- 
vidual exhibit. Furthermore, we 
understand that the authorities 
are continuing the policy of dis- 
couraging mere sightseers, and 
are doing all they can to facili- 
tate the business of real prospec- 
tive buyers. To this end an 
elaborate organisation has been 
arranged for the convenience of 
foreign visitors, including inter- 
preters, catalogues in several languages, and advice 
as to hotel accommodation. 

We start in this Supplement a description of 
exhibits, and shall continue it in our next issue. 
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THE British OxyGeN Company, LTp. 


The stand of the British Oxygen Company, Ltd., 
whose offices are in Victoria Station House, London, 
S.W.1, has been carefully planned to give a separate 
and distinct display of every class of the company’s 
wide range of products. Visitors may thus see at a 
glance any particular exhibit of welding, cutting, 
dissolved acetylene lighting, or metal spraying in 
which they are interested. Many of the items have 
already been described in our columns. There will 
be, however, some novel machines, among them the 
portable cutting outfit illustrated by Fig. 1. 

This machine is intended for plate trimming, 
preparing welding bevels, and cutting plates for 
boiler work, shipbuilding, and so forth. It will 
cut straight lines of any length, circles of any diameter 
upwards of 15in., and steel plates up to 4in. thick. 

The machine, it will be seen, runs on the surface 





uses to which their corrosion resist- 
ing aluminium alloy can be put. 
There will be, for instance, a 1 0ft. 6in. 
rowing dinghy, a ship’s scuttle, a 
4ft. square cast spandrel, show- 
cases, door furniture, and so forth. 
The alloy has a specific gravity of 
2-68, and, in the extruded state, a 
tensile strength of from 15 to 19 
tons per square inch, with a yield 
point of from 9 to 12 tons, and an 
elongation of from 15 to 25 per cent. 

John Harper and Co., Ltd., of 
Albion Works, Willenhall, Stafis., 
will devote their stand to iron 
castings, most of which will be of 
small intricate patterns, such as 
those for typewriters, instruments, 
&e. There will also be a section 
showing special alloy cast irons, 
particularly those with heat and 
corrosion-resisting qualities. 

G. A. Harvey and Co. (London), 
Ltd., of Greenwich, will have the 
familiar array of specimens of per- 
forated sheet metal, ranging up to 
jin. thick, and, in the opposite 
direction, thin sheets pierced with 
holes as small as 0-015in. in dia- 
meter. There will also be some 
processing machinery for the can- 
ing industry of the type which we 
described in connection with last 
year’s Fair; and a new type of 
wire mesh, which embodies diagonal 
strands that give it a very striking 
appearance. 

Reynolds Tube Company, Ltd., 
of Tyseley, Birmingham, will be 











1—STRAIGHT LINE OXY-ACETYLENE CUTTER—BRITISH 


as a fixture in a workshop, or placed on the surface 
of the plate to be cut. A few minutes suffice for 
the attachment of the radius bar and centre to change 
over from straight to circle cutting. 

The machine is fitted with a universal motor 
suitable for 200-240 volts D.C. or A.C. single-phase, 
50 cycles. Oxy-acetylene cutting is recommended 
with these machines, but cutters for oxy-coal gas 
can be provided if required. 

Electric are welding will be represented by a work- 
ing set, in which there will be used electrodes made 
by the Ferro-Are Welding Company, Ltd., of Wolver- 
hampton, which are suitable for all classes of work 
in mild, carbon, and special steels as well as cast iron. 

Another comparatively novel exhibit is a grooving 
oxy-acetylene cutter, which is used for removing 
cracks, slag inclusions, and other defects from steel 
plates, ingots, and blooms, and for the rapid removal 
of large masses of metal from forgings. 


Raw MATERIALS. 


There will be a number of exhibits of raw materials 
and semi-finished products, such as pig iron, castings, 
tubes, &c., which do not lend themselves readily to 
illustration or to extensive description, except in the 





showing tubing in a new aluminium 
alloy, ; which has been named 
Hiduminium R.R. 56. It is claimed 
to be the strongest aluminium alloy 
known, and to have the same physical properties as 
0-35 per cent. carbon steel. There will also be a 
large display of seamless tubing made from various 
grades of carbon and alloy steels. 


There will, of course, be a number of firms showing 
semi-finished steel in various forms, and they include 
Darwins, Ltd., of Fitzwilliam Works, Sheffield, with 
cobalt, nickel-chrome, and magnet steels; the 
British Rolling Mills, Ltd., with a special deep-stamp- 
ing steel strip and a variety of case-hardening steels ; 
the United Steel Companies, Ltd., which includes 
Samuel Fox and Co., Ltd., Daniel Doncaster and 
Sons, Ltd., the Frodingham Iron anc Steel Company, 
Ltd., the Appleby Iron Company, utd., and Steel, 
Peech and Tozer. All kinds of stee} sections will be 
shown, from pit props and constructional steel to 
thin lacquered strip, which can be stamped and per- 
forated without the lacquer chipping. High-speed 
Steel Alloys, Ltd., of Widnes, Lancs., will exhibit 
a range of pure metals, and ferrous alloys with tung- 
sten, vanadium, molybdenum, chromium, &c., for 
structural, machining, and casting purposes. Bald- 
wins, Ltd., of Wilden Ironworks, near Stourport, will 
again exhibit samples of electrical sheets and stamp- 
ings, heavy coated tinned sheets, lead-coated sheets, 
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galvanised, and highly finished sheets for motor car 
work. 

Henry Wiggin and Co., Ltd., and the Mond Nickel 
Company, Ltd., both of Thames House, Millbank, 
London, S.W.1, will show various forms of pure 
nickel products, together with alloys of nickel with 
copper and chromium. There will also be exhibits 
of nickel steel plates for boiler work, nickel alloy, 
cast iron, and heat-resisting alloys. 

Among the firms making a special show of tubes 
there will be the Britannia Tube Company, Ltd., of 
Glover-street, Birmingham, with cold-drawn steel 
tubes and channels of many sections ; Earle, Bourne 
and Co., Ltd., of Heath-street South, Birmingham, 
with yellow metal and copper tubes for locomotives 
condensers, &c.; and Tube Products, Ltd., with elec- 
trically welded steel tubing ranging from gin. to 2}in. 
diameter. <Accles and Pollock, Ltd., of Oldbury, 











FiG. 2—OlL SHUNTING LOCOMOTIVE—MOTOR RAIL 


Birmingham, will have a rather remarkable tube in a 
specimen lin. in outside diameter by only five- 
thousandths of an inch thick, while other tubes range 
from a hypodermic needle 0-019in. in diameter up to 
others 5in. in diameter. 

The Birmingham Aluminium Castings (1903) Com- 
pany, Ltd., of Smethwick, will have a number of 
castings appropriate to their name, including some 
light pistons for oil engines from 5in. to 12in. in 
diameter. 

While the stand of Carron Company, Carron, 
Stirlingshire, will be almost wholly of domestic 
appeal, engineers will find some space devoted to their 
industrial needs. Included in the display there will be 
a selection of drop forgings which the company have 
supplied to the order of Government Departments, 
shipbuilders, motor car makers, and engineers gener- 
ally. These forgings embrace stock patterns as well 
as those made to suit customers’ special requirements. 

Thomas L. Hale (Tipton), Ltd., of Dudley Port, 
Tipton, Staffs., will be showing a selection of black- 
heart malleable iron and steel alloy castings made by 
= — described in THE ENGINEER of April 14th, 


Motor Rai, Lrp. 


T here has been in service during the preparation of 
the Fair an oil-engined shunting locomotive made by 
Motor Rail, Ltd., of Simplex Works, Bedford, and it, 





speed and prevents the set running away if it is 
accelerated too hard. The induction pipe is fitted 
with a filter, as is also the lubricating system. The 
change-speed gear-box gives two speeds in both 
directions of 3:6 and 7-3 miles per hour when the 
engine is running at 1000 r.p.m. and it is of that style 
in which the gear wheels are always in mesh and the 
changes are effected by dog clutches. The whole gear- 
box is completely enclosed and is filled with oil. Its 





cylinder machine mostly made of phosphor bronze 
arid gun-metal, of which the plungers are driven 
by excentrics from a 1} H.P. electric motor through 
a V belt. This pump is capable of delivering about 
4 gallons per minute against the high pressure 
already mentioned. The valves are of the ball type 
and the gearing runs in an oil bath. 

The air compressing unit, represented in Fig. 3, 
is intended for such services as paint spraying, tire 














Fic. 4—-SCRUBBING MACHINE AND TOOLS GILMAN 


shafts are mounted on ball and roller bearings and 
the wheels have ground teeth. The drive from the 
countershaft to the axles is effected by roller chains 
through a single plate clutch of large diameter. The 
running wheels are of the disc type and are carried by 
roller bearings. There are both a Westinghouse air 
brake and a screw-down brake acting on all four 
wheels. The radiator, it will be seen, is set longi- 
tudinally, so that its effect is similar whichever 
direction the engine is traveiling and a draught is 
induced through it by a fan driven from the engine 
shaft. The circulation of the water is made positive 
by means of a centrifugal pump driven by the engine. 

Assuming that the frictional resistance of a train 
is 15 lb. per ton of weight, a condition which may be 
obtained with easy-running trucks and a good track, 
this locomotive is said to be capable of hauling a load 
of 362 tons on the level in low gear or 168 tons in high 
gear. It is also capable of pulling 25 tons up a 
gradient of 1 in 20. The fuel consumption is put at 
0-41 pint of Diesel oil per B.H.P. per hour. 

Besides this engine the makers will show a 28 horse- 
power, oil-engined, narrow-gauge locomotive for con- 
tractors’ work, and one of their old type of petrol 
locomotives re-engined with a high-speed oil engine. 


WILLIAMS AND JAMES. 


There will be three outstanding exhibits on the 
stand of Williams and James, Chequers Bridge, 
Gloucester, in the form of the air compressing set 
which we illustrate in Fig. 3, a paint sprayer, and a 














FiG. 3—AIR COMPRESSING SET—WILLIAMS AND JAMES 


together with two others, is to be exhibited on that 
firm’s stand during the next fortnight. It is illus- 
trated in Fig. 2. 

This engine is of the standard 4ft. 84in. gauge and 
is driven by a Dorman-Ricardo compression-ignition 
engine of 85 horse-power, running at 1500 r.p.m. 
It is fitted with a governor which controls the idling 


motor car washer. The last-mentioned machine is a 
development of the idea of using a high-pressure jet 
of water for scouring off the mud and grease, which 
inevitably accumulate on a motor car in use, without 
the help of manual labour, and provides a jet of 
water at a pressure of from 300 lb. to 350 lb. per 
square inch. The W, & J. pump comprises a two- 





inflation, and so forth, and comprises an opposed 
cylinder compressor driven by an electric motor 
mounted on an air receiver as base. It is made in 
three sizes capable of delivering 3-6, 7, and 16-4 cubic 
feet of free air per minute at pressures up to 150 lb. 
per square inch. The cylinders and their heads are 
of cast iron and the valves of stainless steel alloy. 
Lubrication is effected on the splash principle, and 
an unloading device is provided to allow the motor 
to run up to 80 per cent. of full speed before the load 
is taken up, while the motor is controlled by a dia- 
phragm-operated switch set to maintain the receiver 
pressure between 120 lb. and 150 lb. per square inch. 
The rating of the motor of the smallest size is 1 H.P., 
and that of the largest 4 H.P. 

In the case of the portable paint sprayer, the com- 
pressor delivers directly to the spraying pistol, and 
comprises a 2in. by 2in. single-cylinder, air-cooled, 
compressor driven directly by a H.P. electric 
motor. It is capable of delivering 3 cubic feet of free 
air per minute at any pressure up to 50 lb. per square 
inch, and the total weight is less than 70 lb. A small 
valve provides for the adjustment of the pressure 
to suit different classes of work, and the release valve, 
in combination with the capacity of the hose, damps 
out pulsations in the air supply. 


F. Gruman (B.S.T.) Lrp. 


A variety of rotary tools for scaling and such 
purposes will be shown by F. Gilman (B.8.T.), Ltd., 








FiG. 5—SATCHEL SET-—GILMAN 


of 221, High-street, Smethwick, Staffs. Most of 
these tools have already been described in our 
columns, but a new set is that illustrated by Figs. 
4 and 5. It is intended for such work as ship 
scaling, stone dressing, and other jobs which must 
generally be carried out from a scaffold at some 
height from the ground. For this reason the motor 
has been made very light, and is arranged to be 
slung from the operator’s shoulder like a satchel. 
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By running it at a high speed and gearing down 
to the flexible shaft, the total weight has been 
reduced to 26 Ib., although the motor gives one-third 
of a horse-power. The weight of the actual working 
head, which the man has to handle, is only 5} lb. 
The motor, which is of the universal type, is 
suitable for voltages ranging between 220 and 230, 
and in its construction aluminium alloys are used 
wherever possible, for the sake of lightness. It is 
equipped with ball bearings, as is also the hand-piece. 
The shaft runs at about 2800 revolutions per minute, 
and to it can be attached a variety of cleaning 
appliances, such as those shown in Fig. 4. For 

















Fic. 6—O1lL LOCOMOTIVE FROM BENEATH—RUSTON 


instance, the: head with the rotary steel cutters, 
shown attached to the machine, is used for breaking 
into hard deposits of rust and paint, while brushes, 
grinding wheels and buffs can also be used. It is 
noteworthy that all the appliances work tangentially 
to the surface being operated upon, so that danger 
to the workman from flying particles is minimised. 
A shield is also provided to prevent the accidental 
contact of the man’s hand with the rotating parts. 


Ruston AND Hornssy, Lp. 


An oil locomotive to be exhibited by Ruston and 
Hornsby, Ltd., of Lincoln, is the largest of a series of 
three oil-engined locomotives, with designed outputs 
of 10, 16 to 20, and 22 to 28 H.P. A view of the 
locomotive under test on the company’s trial grounds, 


of engine acceleration is given when running at light 
loads. The cylinders incorporate the Lister patented 
combustion chamber, which enables the compression 
to be raised for starting, and lowered again for normal 
running. By this means starting from cold, it is 
claimed, is easily effected without the need of a 
cartridge, heating lamp, or any electric heating 
device. The very simple arrangement of gear-box, 
which gives three speeds in either direction, is an 
interesting point in the design. Two gear-boxes 
are available, one with speeds of 23, 44, and 64 miles 
per hour, and the other with slightly greater speeds 
of 3}, 5}, and 8 miles pgr hour. The corresponding 
draw-bar pulls at the speeds above referred to are 
1800 lb., 1480 lb., and 900 Ib. for the gear-box first 
named, and 1800 lb., 11001b., and 700]b. for the 
other. With an accelerated engine speed of approxi- 
mately 40 per cent. when running with light loads, 
a maximum travelling speed of about 9 miles per 





hour can be easily attained. The gear change is 
made by a combined change-speed and clutch 
lever operating in a gate, and no foot pedal action 
is necessary. All the clutch gear and operating 
mechanism is completely enclosed, and works in an 
oil bath. The final drive from the gear-box is taken 
to both axles by means of steel roller chains, which 
are interchangeable. 

An important feature of the design is the simple 
springing employed. It makes use of a radius 
rod attachment by means of which the axles move 
up and down on a radius with the chains, so that the 
driving tension of the chains is not affected by 
inequalities in the level of the track. Both axles 
are spring-mounted, and flattish leaf springs are 
used, which are guided in brackets in the underside 
of a welded steel frame built up from rolled sections. 
The hand brake gear is of robust design, and the 
equipment includes sanding gear. 


INTERNATIONAL COMBUSTION, LTD. 
The times when domestic servants used to get up 





in the early and chilly hours of the morning, and 








Fic. 7—28 H.P. OIL ENGINE LOCOMOTIVE—RUSTON AND HORNSBY 


which include heavy gradients, is reproduced in 
Fig. 7. The power unit is a three-cylinder Ruston 
Hornsby oil engine, with a designed output of 22 
to 28 horse-power, at a normal running speed of 
850 r.p.m. The cylinders are 4}in. by 5in. The run- 
ning speed has been so chosen that a large margin 











disturb the rest of the household by starting cheerful 
open fires are, of course, long past, and several 
alternatives are now available. They seem, generally, 
to trend towards the central heating system, which 
involves a fire put away in some place that is not 





upon the devising of a firing arrangement that can be 
left for long periods unattended, and among such 
devices there is that illustrated in Fig. 8. It is 
significant of modern domestic arrangements that 
an electric motor takes the place of a housemaid. 
The stokers, known as Robot-Firemen, which we 
illustrate, are made by International Combustion, 
Ltd., of Derby, and Aldwych House, London, and 
are suitable for application to most central heating 
boilers, in which, perhaps, oil firing has been used here- 
tofore. The apparatus is really extremely simple. It 
comprises a hopper large enough to contain about 
twenty-four hours’ supply of fuel, which delivers into 
@ screw conveyor that forces the fuel into a tuyere 
type of burner in the furnace. This conveyor is 
driven through a worm gear and ratchet mechanism 
by a small electric motor, and the ratchet is controlled 
by a thermostat, so that the feed of fuel is kept 
appropriate to the temperature desired. The motor 








FiG. 8-AUTOMATIC COAL FIRING APPARATUS—INTERNATIONAL 


also drives a centrifugal fan which supplies the 
proper amount of air for the combustion of the fuel. 
The machine is made in eight sizes, for ratings between 
150,000 B.Th.U. and 1,800,000 B.Th.U. per hour. 


B.E.N. PATENTs. 


A range of portable and fixed equipment for paint 
spraying will be exhibited by B.E.N. Patents, Ltd., 
of Gorst-road, Chase Estate, London, N.W.10. We 
have chosen for illustration in Fig. 9 the ‘“‘ Pneumatic 
Twenty ” portable spray plant. On a rigid, all-steel 
base, carried by heavy-duty wire wheels with 
pneumatic tires, there are mounted a twin-cylinder 
compressor and a Petter ‘“ Universal-Four ” petrol 
engine. The compressor has a bore and stroke of 
3}in. by 4in., and displaces 20 cubic feet of air per 

















FiG. 9-—-PAINT - SPRAYING SET—B.E.N. 


minute, while the engine, which is air-cooled, gives 
4 H.P. and runs at 1500 r.p.m. The latter drives 
the compressor through a Vee belt and consumes 
about 0-75 pint per B.H.P. hour of petrol. The 
unit complete weighs 7? cwt. It will be noticed that 
at the front of the carriage there is a roller mounted 
sprag. It is let down when the unit is set to work, 
and, together with the two fixed legs at the back, 
takes the weight of the set off the wire wheels. For 
transport the roller mounted sprag is raised. Com- 
pressed air is stored in receivers arranged beneath 
the carriage, and an ‘“ unloader”’ is fitted which 
may be set to come into action at pressures at any 
point between 20 lb. and 80 lb. per square inch. 

A slightly smaller plant of the same type mounted 
on a similar carriage and known as the ‘‘ Pneumatic 





often visited. Much ingenuity has been expended 





Twelve,” will also be shown. The compressor has one 





iv—SUPPLEMENT 


THE ENGINEER 


Fes. 16, 1934 








cylinder, and the single-cylinder petrol engine has 
an output of 2} H.P. As its name indicates, the set 
has an air displacement of 12 cubic feet per minute. 
Either of the two plants mentioned can be fitted with 
an electric motor drive instead of a petrol engine if 
desired. Many other of the products of the firm will 
also be seen on the stand. 


Tue Leap Woot Company, Lrp. 


No one who has anything to do with the jointing 
of large cast iron and steel pipes is likely to neglect 
paying a visit to the stand taken by the Lead Wool 
Company, Ltd., of Snodland, for the firm has years of 
experience in this class of work behind it, and was, 
moreover, as its name implies, responsible for the 





the socket. If it is considered undesirable for any 
reason to use the leaded yarn the makers recommend 
bitumen-treated yarn as greatly preferable to the 
ordinary oily tarred product. It is, however, unsuit- 
able for gas mains, since access of the gas to the 
material will cause the bitumen to be dissolved. A 
specially made jute spun yarn is also made by the 
firm. Caulking tools of various kinds, as might be 
expected, are another product which visitors will be 
able to see on the stand. 

We have on previous occasions referred to the 
portable compressor set supplied by the company. 
As will be seen from the engraving Fig. 10, it has now 
been mounted on pneumatic-tired wheels. It will be 
remembered that it consists as to the working parts 





is intended for use in cylinders that have become 
worn, and is said to be quite satisfactory if the bore 
is worn as much as 0-02in. oval. It is, it will be 
seen, slotted in such a manner that it springs and 
presses against the top and bottom faces of the groove 
in the piston, while separate springs expand it against 
the cylinder walls. ‘ 


WALLIS AND STEEVENS, Ltp. 


In the Quarry to Road Section of the Fair, Wallis 
and Steevens, of Basingstoke, will be demonstrating 
the oil-engine-driven light roller illustrated by 
Fig. 13. 

It is of 2} tons weight, and will roll a width of 
either 4ft. 2}in. or 3ft. 64in., depending on which 














Fic. 10—AIR COMPRESSOR—LEAD WOOL 


introduction of lead wool into this country. It can, 


in fact, safely be said that the principle of cold 
caulking by the use of this material has been amply 
proved sound and has long since passed beyond the 
experimental stage. The long list of important works 
upon which it has been used is enough to convince 


even the most doubtful. As every contracting engi- 
neer who has had to lay large cast iron and steel pipes 
knows, lead wool consists of a large number of fine 
fibres of soft lead rolled into a rope of uniform dia- 
meter suitable for insertion into the joint space of a 
pipe without division. Thus it is claimed the joint is 
certain to be caulked evenly all round. In the pro- 
duction of the material the fine fibres are so made 
from pure lead that the original softness is not 
impaired. Not content with merely producing the 
material, tables of quantities have been drawn up by 
the firm in which, in addition to the weight of lead 
wool required for each joint, the number of skeins 
is given. Each skein weighs approximately 17 oz. 
The material is usually sent out in 1-ewt. sacks lined 














Fic. 11—Ol1L ENGINE PISTON—WELLWORTHY 


with a strong paper bag to keep the lead wool clean 
and free from oxidation. 

But though the title of the firm may be the Lead 
Wool Company, Ltd., lead wool is not by any means 
its only product. Visitors to the stand will be able tos 
see several varieties of yarn for use in the jointing 
of pipes. Leaded yarn is the most interesting of these 
products. One of the objections to the use of ordinary 
spun yarn is that if the contents of the main, whether 
water, sewage, or gas, come into contact with the 
material, deterioration may set in. A thin lead 
sheathing over the yarn affords protection. The 
leaded yarn is pressed into a flattened section of the 


of a Ford industrial engine driving a second Ford 
engine fitted with a specially designed air com- 
pressor head and plate type automatic air valves. 
The compressor so produced has a piston displace- 
ment of 115 cubic feet per minute and is suitable for 
operating against a pressure of 100 lb. per square 
inch. One of the great advantages of the arrange- 
ment is that practically all the spare parts that may 
be needed at some time or another as replacements 
are obtainable through any Ford dealer. 


WELLWoRTHY, LTD. 


A new style of piston for internal combustion 
engines, which is to be exhibited by Wellworthy, 
Ltd., of 89, Blackfriars-road, London, 8.E.1, and 
Lymington, Hants, is shown in Fig. 11, while Fig. 12 


FIG. 12—-PISTON RINGS—WELLWORTHY 


represents two forms of piston ring made by the same 
firm. 

The peculiarity of the piston lies in the fact that 
the bosses for the gudgeon pin are cast integral 
with struts that reach from the crown to the bottom 
of the skirt, ard are separated entirely from the 
skirt, where they emerge at the sides. The result 
is that distortion of the piston is reduced to a 
minimum, and oil cooling can be very effective. 
Another ingenious device to be shown by this firm 
is a renewable valve seating, or insert, which can 
be put in place without any inordinate pressure, ahd 
is held there by spring pieces. 

, Two of the types of the piston rings manufactured 
by the company are illustrated in Fig. 12. The 
upper one is of the oil scraper type, and has an 
unusually wide groove, which is said to be less liable 
to become choked than the usual type. The oil 
scraped off the cylinder walls is led back into the 
crank case through the slots in the ring. The makers 
recommend a vertical clearance for these rings of 
from 0-003in. to 0-004in., with a back clearance 





right size for insertion into the annular joint space of 


of from 0-Olin. to 0-015in. The ring shown below 


Fic. 13—OIL- DRIVEN ROLLER—WALLIS AND STEEVENS 


way round the rims of the back rolls are mounted 
on their centres. The rolls themselves are 3ft. in 
diameter by 15in. wide, and are carried on stub 
axles so hinged that they can conform to the camber 
of the road. The front roll, 2ft. 9in. in diameter by 
2ft. wide, is held in an underslung frame, thus 
increasing the stability of the machine. The power 
unit is a single-cylinder, compression-ignition oil 
engine, with a bore of 4}in. by 6in. stroke, and can 
be started cold by hand. It gives 9} B.H.P. when 
running at 1050 revolutions per minute. The power 
transmission is through spur and bevel gearing 
throughout, and there are means for locking the 
differential gears if one of the rolls should become 
bogged. The gear-box gives speeds of §, 1, 2, and 3} 
miles per hour, with the engine running at the normal 
speed. The same travelling speeds are available in 
either direction. 


AVELING AND PorTER, Ltp. 


This firm, with which is now associated Barford 
and Perkins, Ltd., both of Rochester, will be showing 
a variety of road and grass rollers driven by oil and 





FiG. 14—GRASS ROLLER—AVELING 


petrol engines. Some are to be on a stand in the 
Exhibition Buildings and the heavier ones at the 
Quarry-to-Road Section of the Fair outdoors. 

Among the smaller machines, that illustrated by 
Fig. 14 is one of the most novel. It is intended for 
working on greens where a roller of about 9 cwt. is 
required, and the services of at least three men are 
needed for haulage if it is man-handled. In this 
machine a Villiers 147 c.c., two-stroke, air-cooled, 
petrol engine provides the propulsive power. The 
engine drives a countershaft by means of a single 
roller chain, and this shaft drives the roll through a 
duplex chain. The speed is 2 miles per hour, and the 





petrol consumption 44 pints per working day. Ball and 
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roller bearings are used for the running shafts, and 
although the machine is comparatively light, it is of 
robust construction, steel being used largely in the 
framing. The engine is crank started and there are 
only two controls, one for the clutch and the other for 
the throttle. The rolling width is 35in. 

Another roller shown on the stand will be a heavier 
one made in two sizes, 124 cwt. and 15 ewt., but 
of the same overall dimensions. It has a rolling width 
of 30in., and is driven by a water-cooled engine. It 
is of the three-roll type, and is equipped with a quick 
reverse, and internal expanding brakes. 

In the Quarry-to-Road Section of the Fair there 
will be demonstrated a Barford S D 12 oil-engined 
roller of the three-roll type, which has a rolling 
width of 6ft. llin., and a Barford A 24-ton motor roller 
with a width of 4ft. The latter will be equipped with 
the Henderson type of cutter for cutting key grooves 
in road surfaces to bond on new surfacing material. 
The appliance takes the form of a small trolley, 
which is attached to the rear of the roller. Beneath 
this trolley there are mounted two rotary cutting 
discs, which are set obliquely. They are forced into 
the ground and plough out a groove about l}in. wide 
by gin. deep. A test on a road surfaced with hard 
whinstone showed that 1825 yards of keying could be 
cut for the expenditure of 1 gallon of petrol. 


HorDERN, Mason AND Epwarps, Ltp. 


No less than eight presses will be staged on the 
stand of Hordern, Mason and Edwards, Ltd., of 
Vulean Works, Erdington, Birmingham, one of which 
is illustrated in Fig. 15. 

This machine is a 40-ton press with a stroke that 
may be varied from }in. to 4in. in ten steps, and is 
one of two typical examples that will be shown. 
These presses, which are made in sizes ranging 
from 3 to 70 tons pressure, are driven by their own 
electric motors, mounted on the back of the column, 
through Thrapston endless belts. The column can 
be swung on ways to make either a vertical or inclined 
press, according to the work in hand. 

There will also be a new design of drawing press, 
capable of drawing to a depth of 5jfin., with a floating 
pressure plate for making allowance for variations in 
the thickness of the blank being worked. 

The larger presses to be exhibited include one for 
200 tons pressure and another for 150 tons. These 
presses have frames which are reinforced by steel tie 
rods that reach from top to bottom, and are shrunk 
in place. The 200-ton press is of the single-crank type, 
and has a width between the uprights of 25in. The 


Fig. 16. It has a 10}in. diameter ram, working at 
a@ pressure of 1 ton per square inch, 12in. stroke, 
18in. daylight, and is fitted with 18in. square plattens. 
It is operated by a prefilling control valve of the cam- 
operated type. Two levers only are required for the 

















Fic. 16—MOULDING PRESS—FINNEY 


control of the press. The press is closed by double- 
acting side cylinders, which, on the closing stroke, 
lift the large-diameter ram. The latter, at the same 
time, draws water from the slack tank. On the 





pressure, cutting out to run at no-load when that 
pressure is attained, and coming into operation again 
as soon as the pressure falls. 


TAYLOR AND CHALLEN, LTD. 


A new double-crank press, illustrated in Fig. 17, 
is exhibited by Taylor and Challen, Ltd., of Birming- 
ham. It is, so the makers state, adaptable to all 
forms of sheet metal working, and has a platen, 
or bed, 4ft. 74in. between uprights. It is designed 
for a pressure of 120 tons at the bottom of 
the stroke. The press is built up of iron castings, 
with tie bars shrunk in hot to take the tension in 
the frame. The drive is taken from a motor mounted 
on a bracket on top of the press to the back shaft, 
on which a fly-wheel is also mounted. This back 
shaft rotates in ring-oiled bearings and drives the 
crank shaft at a speed of 30 r.p.m. through single 
gearing. The crank shaft is carried in four bearings 
close up to the crank webs, and its operation’ is 
effected through a key clutch, while a safety device 
trips the clutch so that only one stroke can be made 
at a time. The slide, for ease in action and when 
setting tools, is balanced by four springs contained 
in tubes at the sides of the press, and it has a long 
adjustment with quick-acting gear. 

An adjustable stroke crank shaft will be shown on 
a 6-ton press, and gives six different strokes between 
fin. and 3in. by means of an excentric bush, 
which can be rotated into different positions 
with regard to the crank pin. Various kéeyways are 
milled in both the crank pin and the bush, to obtain 
this multiplicity of strokes, and the pin and bush 
are secured together by a long, hardened steel key. 
Another interesting feature of this machine is that 
an electric motor is mounted on the back on a move- 
able plate, so that the rope tension can be adjusted. 
It drives the fly-wheel directly by means of Vee belts. 

Another new machine exhibited at the Fair is a 
bench press for the lightest operations. This machine is 
crank-operated, with a key clutch ; the bed is bored 
to take a removable bedring, and the press is so made 
as to enable the fitting of automatic feeding devices. 


W. H. ALtien, Sons and Co., Lrp. 


Whatever may be the merits or demerits in every- 
day practice of specialising in one class of product 
or manufacturing a variety, there can be no doubt 
of the advantage of such a system to a firm 
taking a stand at an exhibition. A variety of dis- 





closure of the mould pressure-water is admitted 


similar, but more or less related products, such as is 























FiG. 15—VARIABLE STROKE PRESS— 


150-ton set is wider, 45in., and consequently has two 
cranks, with an intermediate bearing on the shaft. 
It has a maximum stroke of lft. 6in., which may be 
varied in five steps. The pressure on the blank in these 
machines is obtained by means of a Carter oil cushion, 
which equalises the pressure during the draw and is 
operated without the assistance of external com- 
pressors. 


GEORGE FINNEY AND Co. 


A plastic moulding press to be exhibited by George 
Finney and Co., of Birmingham, is illustrated in 

















HORDERN 


to the main ram to apply the final nip. On the com- 
pletion of the cure, the main ram cylinder and the 
underside of the side cylinders are opened to exhaust, 
while pressure applied to the tops of the latter breaks 
open the mould. At the same time, ejector gear is 
put into operation. The pump for use with the press 
runs at 150 r.p.m., absorbs 3 H.P., and delivers 
13} gallons per minute. The single-throw crank 
shaft is connected through a slide block to two opposed 
plungers. The pump is mounted on a cast iron 
bed-plate, which forms the supply tank. It is 
automatically controlled to maintain the desired 








Fic. 17—DOUBLE-CRANK PRESS—TAYLOR AND CHALLEN 


to be found on the stand of W. H. Allen, Sons and 
Co., Ltd., of Bedford, makes an attractive show, and 
should draw the attention of all those passing by. 
Although this old-established firm is not exhibiting 
any examples of the range of oil engines manufac- 
tured, the steam, electrical, and pumping machinery 
shown there will make the stand well worth a visit. 

It might be thought that nowadays the turbine 
and the oil engine between them would have dis- 
placed the small steam engine from favour. But the 
exhibition by this firm of the two crank compound 
150 B.H.P. engine illustrated in Fig. 19 is sufficient 
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warranty that this type of prime mover still finds 
favour for certain purposes. In industries where 
steam is required for heating and process purposes, 
power and light may be generated by a steam engine 
plant at a very small cost, more or less as a by- 
product of the operations performed in the 
factory. Particularly is the steam engine suitable 
when the process steam is required at a low pressure, 
since, exhausting against back pressure, the engine 
competes on more equal terms with the turbine. 
The engine is direct coupled to a 100-kW D.C. 
generator, and is an example of the range of three, 
two, and single-crank machines made by the firm for 





though economical from the ‘‘ turbine ”’ point of view, 
is quite unsuitable for the generator, single helical 
reduction gearing is interposed to give the latter a 
speed of 1250 r.p.m. at which it generates D.C. 
current at 115-120 volts. In general design, as those 
familiar with Allen products will observe, the set is 
very similar to others that have been exhibited by the 
firm on previous occasions. This particular set is 
designed to work with steam at 300 Ib. to 350 lb. 
per square inch gauge, superheated to 600 deg. to 
625 deg. Fah., and to exhaust either to a condenser or 
against a back pressure up to 40]b. per square 
inch gauge. In addition to the usual emergency 





Various types of D.C. generators, motors, and control 
gear will be seen on the stand. 
THE VILLIERS ENGINEERING Company, Ltp. 

There will be two stands under the name of the 
Villiers Engineering Company, Ltd., Wolverhampton, 
on one of which will be exhibited a number of 
ingeniously devised stoves burning petrol, principally 
intended for domestic purposes, but which could be 
adapted for other services. We are, however, chiefly 
concerned with the other stand, where there is to be a 
wide variety of two-stroke petrol engines, both air 
and water cooled, of from 4 to 4 H.P. These engines 











Fic. 18--50-KW TURBO-GENERATOR—ALLEN 


powers from 10 to 750 B.H.P. It runs at 500 r.p.m., 
and is designed to utilise steam at 150 lb. per square 
inch gauge pressure, dry or saturated, and to exhaust 
against a back pressure of 5 lb. per square inch gauge. 
In order that the exhaust steam may be clean, the 
piston rings are so constructed as to be suitable for 
use without any cylinder lubrication whatever. It 
is unnecessary for us to describe the engine in detail, 
since the general arrangement of its component parts 
will be made clear by examination of the engraving, 
which shows the governor end. Mention, however, 
may be made of the system by which the number of 
pipes required to distribute oil to the various bearings 











Fic. 19—-150 H.P. STEAM ENGINE—ALLEN 


is much reduced. Cast within the main bed-plate 
there is a distribution channel. Holes drilled down- 
wards from the bearing housings lead the oil to the 
main bearings, whence it passes, vid drilled holes in the 
cranks, to the big ends and thence through drilled 
holes in the connecting-rods to the piston rod cross- 
heads. Another steam engine which looks very small 
beside that illustrated develops 10 B.H.P., and will 
be shown coupled to a 6in. “‘ Conqueror ” centrifugal 
pump, designed to deliver 750 gallons of water per 
minute against a total head of 27ft. 

Though the engines are interesting, we think the 
turbo-generator illustrated in Fig. 18 is likely to 
attract greater attention. It has ari output of 50 kW, 
and is suitable for either industrial or marine uses. 
The ‘“ Curtis’ wheel of the turbine, which is of the 
single-stage impulse type, has two rows of blades, 
and runs at 10,000 r.p.m. Since so high a speed, 











Fic. 21 


steam valve, there can be fitted to the set an electrical 
switch which, on the operation of the former, isolates 
the dynamo from the main bus-bars, and thus pre- 
vents it being driven as a motor by other machines 
which might be running in parallel with it. 

Although axial flow pumps have now been made for 
some years, they are still sufficiently novel to attract 
considerable attention. The turbine-driven pump of 
this type to be seen on the stand, and which is illus- 
trated in Fig. 21, represents typical modern practice 
in @ main circulating unit. In this particular set the 
exhaust steam from the turbine is subsequently to 
be utilised for other purposes. Consequently, since 
high economy and low consumption are of no great 
importance, it has been found possible to couple the 
turbine directly to the pump shaft and to run it at 
the unusually low speed of 750 r.p.m. The pump has 
branches 2lin. in diameter, and at the speed men- 
tioned will deliver 12,000 gallons per minute against 
a total head of 14ft. At the overload speed of 1000 
r.p.m., it has an output of 16,000 gallons per minute 
against a head of 25ft. Where high economy is 
required, the turbine would be coupled to the pump 
shaft through helical reduction gearing. 

One of the most interesting of the pumps to be 











Fic. 20—-3-INCH. OMNIDUKTOR PUMP—ALLEN 


exhibited on the stand is a 3in. ‘‘ Omniduktor,”’ de- 
signed for dealing with sewage and liquids containing 
solids, semi-solids, and sludge. It is illustrated in 
Fig. 20, and it is claimed to be able to pass spheres 
equal in diameter to the branches, and that it will deal 
with rags, waste, straw, &c., without balling. The 
single-bladed impeller is overhung ona shaft supported 
in ball bearings. This particular pump shows an 
efficiency of 65 per cent., but efficiencies as high as 
70 per cent. are obtainable under reasonable con- 
ditions with the larger sizes. 

Space, unfortunately, prevents us from referring 
at any length to the electrical exhibits of the firm. 





-~TURBINE- DRIVEN PUMP-—ALLEN 


are of the stationary or semi-portable type and are 
intended for such purposes as driving lighting sets, 
compressors, and so forth. That which we illustrate 
in Fig. 22 is nominally of 34 H.P. and is, as will be 
seen, air cooled. It has a cylinder 70 mm. in bore 
by 90 mm. stroke, giving a cubic capacity of 346 c.c. 
It can be run up to speeds as high as 3000 r.p.m., 
when the power output is 44 H.P. The piston is of 
aluminium alloy and aluminium castings are used 
wherever possible, so as to reduce the weight of the 
machine ; but the crank case is of cast iron. At the 
free end of the shaft there is a fan, which supplies 
a cooling draught to the fins on the cylinder by means 
of a cowl. The crank shaft runs in ball bearings and 














FiG. 22—3% H.P. PETROL ENGINE-—VILLIERS 
there is a roller bearing for the big end of the con- 
necting-rod. The carburetter is by the same makers 
and the magneto is incorporated in the fly-wheel. 
Lubrication is effected by mixing oil with the petrol 
fuel in the proportion of about 1 to 16 or 17, and the 
fuel consumption is said to be 1 pint per B.H.P. per 
hour. The same general style of engine is made in 
five other sizes, with cylinders 342, 249, 247, 147, and 
98 c.c. capacity respectively. 

Several types of water-cooled engine are to be 
shown, both with hoppers and with circulating jackets. 
In these cases, also, the petrol system of lubrication 
is adopted and the magneto is in the fly-wheel. 
There are two silencers, one at the exhaust port and 
the other in the base plate. Several sizes are made, 
from one with a 247 c.c. cylinder, that gives 1-1 H.P. 
when running at 800 r.p.m., and weighs 142 lb., to 
another having a 343 c.c. cylinder giving 2-6 H.P. at 
1400 r.p.m. This latter engine weighs only 132 lb. 
The prices of these little engines are all remarkably 
low. 

MopERN WoopworKING Macuines, Lip. 


This firm, with works at Rowan-street, Newfound- 
pool, Leicester, will be showing a variety of wood- 





working machines, but one of the most novel is the 
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band saw illustrated in Fig. 24, which is specially 
constructed for cutting both wood and metal. It has 
a speed control adaptable to the reduction of the saw 
speed to such an extent that sheet metal can be satis- 
factorily cut. It is obvious, of course, that for per- 
sistent cutting in metal an appropriate kind of saw 
should be used, but we have experience to show that 
by lowering the speed of an ordinary wood band saw, 
sheet steel up to #;in. thick can be cut satisfactorily 
without great damage to the saw. The machine under 
review, it will be noticed, is very effectively guarded, 




















Fic. 23—-SAW SHARPENER -MODERN 


and only the minimum necessary amount of saw is 
exposed. 

The automatic saw sharpener illustrated by 
Fig. 23, which will also be shown, is capable of 
topping, gulleting, and bevelling either circular saws 
of from 12in. to 72in. diameter, band, or frame saws. 
It employs an emery wheel, 10in. in diameter, which 
is mounted on an axle running between hardened 
centres. The arm or frame carrying the emery wheel 
derives its motion, in an upward and downward 

















FiG. 24-—-BAND SAW —MODERN 


direction, from an excentric mounted on the second 
motion shaft in such a way as to be readily adjust- 
able for “throw.” The depth to which the wheel is 
allowed to travel into the saw tooth, however, is 
readily adjustable whilst the machine is running, 
by means of the adjusting screw, seen at top of 
machine. On the upward journey of the emery 
wheel the saw is moved forward one or more pitches 
by means of a pawl, which derives its initial motion 
from an excentric. This also is easily adjustable, 
thus enabling any pitch of tooth to be obtained with- 








out difficulty. The grinding wheel in its frame is 








fully guarded, and can be tilted whilst running to 
suit various angles of teeth, as required. 

The saw is clamped in position by means of conical 
collars, which, in turn, revolve on a stationary stud 
fixed into a bracket capable of being moved to 
a distance on either side of the centre line of the 
machine. The saw, though normally fixed at right 
angles to the emery wheel, can be set at angles up to 
and including 10 deg. from this position in either 
direction. This movement allows the grinding of 
alternate teeth at one angle, and the remaining 
immediate teeth at a corresponding angle in the 
opposite direction. A graduated scale facilitates 
this result. 


ALFRED HERBERT, LTD. 


Among the few firms connected with the machine 
tool trade which are represented at the Fair, that 
of Alfred Herbert, Ltd., Coventry, will occupy two 





hardness, which approaches that of the diamond, 
Ardoloy will cut at very high speeds steel, cast iron, 
and non-ferrous metals. It will also cut freely mate- 
rials which have hitherto been looked upon as 
machineable only by diamond tools. Owing to 
their extreme hardness, Ardoloy tips cannot be 
altered in shape except to a slight degree by grinding. 
Tips are, therefore, made in a large variety of 
standard shapes and sizes, special tips being made to 
order. 

The coal pulveriser to be exhibited on this stand, 
see Fig. 26, is a No. 6 Atritor which will deal with 50 Ib. 
of coal per hour. It discharges the pulverised coal 
to a cyclone separator which separates the air from 
the coal, the latter falling into a receiver at the 
bottom, the air passing away to a bag filter or the 
secondary air fans as may be desired. At the base 
of the eyclone receiver two motor-operated feeders 





are provided. They are driven by variable-speed 





























C 
KL S Ese iecercne’ 
Yi poe ~ me 
= tp - i g UY, 
S | BY V7 
: LA. 4 YY 
: Y Yh: VY, y 
Wan vf /) 
i Z SS SK fs 
SS QOOuoOQuuuddiagg 
SSSssss Ee pe ees | 
. We WAI Ay = ~ ¥ , 
S SSS WR 
ss UY, 7 S 
SS % YZ, a Vy 
D N yy MY Yy Gy 
A— SS Yj L Yj 
ened” 





Tue Enaineen”’ 


FiG. 25—-SECTION THROUGH AIR - OPERATED 


stands. One is devoted to small tools, such as die 
heads and chucks, while the other is concerned with 
the firm’s Atritor system of pulverised fuel burning. 

Among the small tools, the Tangic die head shown 
in Fig. 27 is one of the most novel, and embodies 
the characteristics of the familiar Coventry die head 
with tangential dies. As will be seen from the 
engraving, the head is of compact design, and all 
parts are readily accessible. It is hardened and ground 
throughout. The die holders do not oscillate, but 
are firmly bolted to carriers which are lapped to 
fit in slides in the die head body. The carriers are 
moved in and out by scrolls which firmly support 
them when the die head is closed. This prevents 
any tipping of the dies and ensures the cutting of 
parallel threads. The method of setting the dies 
enables this operation to be done very rapidly without 
special skill. By means of a setting gauge each die 
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Fic. 26—ATRITOR—HERBERT 
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is set to the correct position; final setting for 
obtaining the exact diameter of thread is made by 
the fine adjustment provided in the head itself. 
The die head is at present made in three sizes, ~;in., 
fin., and I}in. 

The action and construction of an air-operated 
lathe chuck is clearly shown by the line drawing, 
Fig. 25. When the control lever is operated air 
enters inlet A and passes into the cylinder B, forcing 
back the piston C and piston-rod D, which, by means 
of a sleeve in the front end of the spindle, actuates 
the levers E, which close the jaws. Provision is 
made for adjusting both the packing of the piston 
in the cylinder and that in the running joints of 
the inlet and exhaust valves so as to avoid loss of 
air through wear. A similar method is employed for 
operating by air, machine and bench vices and special 
clamping fixtures. 

Ardoloy, which is to be shown, is a high-speed 
cutting alloy manufactured by the British Thomson- 
Houston Company, at the Rugby works, and sold 





by Alfred Herbert, Ltd. On account of its extreme 
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CHUCK—HERBERT 


feed motors, so that the feed can be regulated to a 
nicety and altered at a moment’s notice. The 
pulverised coal delivered by the feeders is air-carried 
through piping to the burners. 

The furnaces exhibited will be placed on either 
side of the stand. One is a typical furnace for the 
heating of small bars for the manufacture of bolts 
and rivets, a number of holes being provided on either 
side in which the bars are placed. These bars are 
taken out in rotation when sufficiently hot, and 
cold ones put in their place. Along the front of the 
furnace a perforated air pipe is provided to clear 
away the hot waste gases which “ blow ”’ from the 
holes in the brickwork unless the latter are completely 
filled by the bars; in addition, this air prevents 
discomfort to the operators from the flames and fumes 
emitted. This type of furnace is usually operated 
under a slight pressure. 

The other furnace is a small forging furnace for 
general forging work and stamping. Burners are 
provided for both furnaces, together with a supply of 
secondary air, so that combustion can be easily and 
correctly controlled. The supply of air for the 
feeders and burners is obtained from two James 

















Fic. 27—Di& HEAD—HERBERT 


Keith and Blackman fans, motor-driven. The 
pulveriser is fed with raw coal from an overhead 
bunker, which is filled by a Redler’s elevator. 

Mass Propucts, Lrp. 

The Humphris press made by Mass Products, Ltd., 
of Newtown, Parkstone, Dorset, for whom A. C. 
Wickham, Ltd., of Coventry, act as agents, was 
fully described in THE ENGINEER of December 12th, 
1931, and July Ist, 1932, so it is only necessary to 
outline the principle of its action here. In the place 
of the usual crank and pitman of an ordinary press 
there is substituted a series of toggle levers, or “* edge 
pressure plates,’’ as the inventor prefers to call them. 
The number of toggles employed depends upon the 
size of the platen, the object being to provide a 
uniform downward pressure all over its face. In this 
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way the die is prevented from tipping over, should it 
be unsymmetrical and one side require more force 
than another. The toggles are made very accurately 
to size and have cylindrical rubbing faces at the ends, 
so proportioned that the bearing pressure does not 
exceed 2500 lb. per square inch, and proper lubrica- 
tion can be assured. The toggles are operated by a 
horizontal ram, or crosshead, and connecting-rod 
from a belt-driven crank shaft. The result is that the 
dies are given a very powerful squeezing action at the 





and will be equipped with embossing tools, a Wells 
two-handed safety clutch, and Tecalemit one-shot 
lubrication. The type B4U, 40-ton, open-fronted, 
inclinable ungeared press will be shown stationary. 
The type B2G, 20-ton, open-fronted, inclinable 
geared press, fitted with a Wells two-handed safety 
clutch, will be in operation cupping and embossing 
small ashtrays. The type B2}U, 12-ton, special 
open-fronted, inclina@ble, ungeared press, with special 
extended ram and Wells two-handed safety clutch, 














FIGS. 28 AND 29--60-TON AND 4-TON@PRESSES—MASS PRODUCTS 


end of the stroke, unlike the impact of a normal 
type of press. 

On the stand at the Fair there will be ten presses, 
three of which we illustrate in Figs. 28, 29, and 30. 
It will be noticed that two of these have frames built 
up of steel plates. 

The type D 13, 100-ton, double-sided press will be 
shown in operation and demonstrating the fact 
that the ram does not tilt under excentric loads. 














FIG. 30—DOUBLE- SIDED PRESS—-MASS PRODUCTS 


The type C8G, 75-80-ton, open-fronted, upright- 
geared press will be shown in operation fitted with 
deep drawing mechanism, and a Wells two-handed 
safety clutch. The type B8U, 75-80-ton, open- 
fronted, ungeared, inclinable press will be running, 
but will be without tools. It will be driven by a 
motor on an adjustable bracket and will have Texrop- 
drive. The type B6GV, 60-ton, open-fronted, 
inclinable geared press will be stationary. It has a 
variable stroke mechanism. The type B 4G, 40-ton 
open-fronted, inclinable geared press will be running, 





will be working on the continuous production of 
cylinder head gaskets. The type A 4, 4-ton, open- 
fronted, inclinable, ungeared bench press, with 
variable stroke and Wells two-handed safety clutch 
will be in operation producing toy parts. The machine 
will be mounted on a bench with the motor under- 
neath. The type A 4, 4-ton, open-fronted, inclinable, 
ungeared bench press will be shown stationary, fitted 
with a variable stroke and Wells two-handed safety 
clutch. This type of machine will also be exhibited 
with the fly-wheel removed to show the Wells clutch. 
In addition to these machines the complete mechan- 
isms of the bench and 20-ton, open-fronted presses 
will be exhibited as showing the edge pressure plates, 
bearings, the variable stroke mechanisms, assembly, 
and clutch. For the explanation of operations an 
assembly of the deep-drawing mechanism will be 
exhibited as well as various examples of work. 


T. H. ann J. DANIELS. 


Plastic moulding plant of various kinds will make 
an attractive display on the stand of T. H. and J. 
Daniels, Ltd., of Stroud. The firm is among those 
which are able to show new plant, amongst which are 
preheating furnaces, one of which is illustrated in 
Fig. 31. This exhibit consists of an oven which may 
have either six or twelve chambers, in which tablets 
or powders in containers are heated to a temperature 
of 180 deg. Fah. prior to being placed in the heated 
mould. By this means, it is claimed, the curing time 
is considerably reduced, pin leakage is reduced to a 
minimum, and waviness on flat thin moulds is elimi- 
nated. The ovens are made in a “ foolproof ’’ manner. 
The tablets cannot be taken out of the oven until 
they are sufficiently heated. Each chamber is so 
designed that it holds enough tablets to load the 
press once. Electricity, gas, or steam may be 
used as the heating medium, and examples of the 
oven for use with steam and gas will be shown. The 
latter will be in operation and its chambers will be 
revolved by the movements of the moulding press. 

A 75-ton downstroke hydraulic moulding press, 
fitted up as a combined unit with an electrically 
driven automatic pump mounted on the base plate 
with the press, will make an interesting exhibit. The 
press has a pre-filler valve to give quick operation. 
Automatic opening is obtained by means of two side 
return cylinders. The automatic pump is of the high 
and low-pressure plunger type. The slack of the 
press is taken up on the large low-pressure plunger, 
which trips out of operation at 600 lb. per square 
inch, leaving the small high-pressure plunger to put 
on the final squeeze. The latter is capable of providing 
a pressure of as muchas 2 tons per square inch. 





Thermostats control the temperature of the elec- 
trically heated platens, which are l4in. by I4in. in 
area. 

A range of three tabletting machines capable of 
making tablets from }in. diameter to 2}in. diameter 
will be shown. Tablets up to 3 oz. in weight can be 
produced by the largest of these three machines, 














FiG. 31—-PREHEATING FURNACE—DANIELS 


which is driven by a 5 H.P. motor and gives a com- 
pression of 42 tons. 

Other exhibits will include a 28-ton upstroke press ; 
a 120-ton semi-automatic press with low-pressure 
return rams ; and a 63-ton upstroke press suitable for 
the rubber industry with a coppered ram and equipped 
with steam-heated platens. 


CHARLES WINN AND Co., Lip. 


An ingenious little workshop gadget that is to be 
shown by Charles Winn and Co., Ltd., of Granville- 
street, Birmingham, is illustrated in Fig. 32. It is 
intended for mounting jobs so that they can be 
turned into any angular position in space and is shown 
in the illustration carrying a parallel jaw vice in 
skeleton lines. The principle of the device is plainls 
shown in the illustration. The vice, for instance, is 


Fic. 32—ALL ANGLES MOUNTING—WINN 


mounted on a plate, which is supported on two axes 
at right angles to one another. It can thus be turned 
in any direction, so that awkwardly shaped jobs may 
be easily attacked. Both the pivots have cone 
tightening grips, which are strong enough to support 
a weight of 56 lb. at a radius of 2ft. 3in. and hold it 
quite rigidly. 

The mounting is made in two sizes, to accommo- 
date vices with jaws from 2}in. to 3in. wide and for 
vices from 3}in. to 5in. wide. It can be had in either 
grey iron, semi-steel or malleable iron. 
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A Seven-Day Journal 


King Albert. 


WE have to express to the Belgian people, and, 
particularly, to Belgian engineers, our profound 
sympathy with them in the loss of a King who 
commanded their respect and enjoyed their affections. 
King Albert showed an active interest in the industries 
of Belgium, and on several occasions honoured with 
his presence visits of British scientists and tech- 
nicians te his country. The courtesy which he showed 
to the Institution of Mechanical Engineers in 1922, 
when the members visited the Liége Exhibition, will 
long be remembered by all who took part in that 
méeting. By his cordiality and lack of formality 
he charmed all who came into contact with him, 
and in no profession will his death be more deeply 
deplored than in that of engineering in all its branches. 


The Plastics Industry. 


In the course of a speech made at the inaugural 
luncheon of the British Plastics Federation, which 
took place at the Savoy Hotel on Tuesday, February 
20th, Lord Melchett said he believed that that 
industry had a far greater future than any one at 
present imagined. As a part of the chemical industry, 
the plastics industry had inherited great and noble 
traditions, and he suggested that instead of firm 
fighting firm, they should co-operate together as 
an industry on broad lines to be of real benefit to 
Britain’s industry and a world example. He recalled 
the fact that during the last month the membership of 
the Federation had increased from eighteen to sixty- 
one firms. Lord Melchett instanced the co-opera- 
tion existing between firms in the alkali and explosive 
industries, which he said had made extraordinary 
progress, and had contributed directly and indirectly 
to the advancement of service. If, on the other hand, 
they turned to other industries in this country, they 
could not see the same results. In the major indus- 
tries, such as coal and steel, heavy engineering to 
a large extent, shipbuilding to a very large extent, 
and the cotton industry even up to this very moment, 
they found the very opposite of the progress described. 
‘They found in those industries a condition of industrial 
angzmia in which the shareholders got little or nothing, 
more often nothing, the progress in technical matters 
was lamentably small, the machinery got rapidly 
out of date, the workmen got very inadequately 
paid. That industrial anemia arose from intensive 
internal competition which drove everybody down 
to the same subsistence level, in which many 
individual units barely survived. Federation was 
not only advantageous, but in the modern world 
was absolutely essential. Sir Frank Smith, the 
Secretary, of the Department- of Scientific and 
Industrial Research, supported these views, and in 
advising continuous attention to research, suggested 
some directions to which the industry might turn its 
attention. 


Welders in Shipyards. 


On Wednesday, February 14th, the Shipbuilding 
Employers’ Federation notified the representatives 
of the shipyard trade unions that the employers’ 
scheme for the creation of a new class of shipyard 
worker, to be known as Electrical Welders in Ship- 
yards, will be put into operation as from the first 
full pay week in April. Notices to this effect have 
been posted in the shipyards. As recorded in a 
Journal note of January 19th, negotiations between 
the employers and the unions broke down, and on 
Friday, January 19th, ended in a deadlock. The 
trade unions, although opposed to this method of 
introducing a new class of labour into the yards, 
have, meantime, decided to wait and see what happens 
after the employers have put their proposals into 
effect. It is believed that there has been some 
difference of opinion between some of the unions on 
the policy to be adopted with regard to the operation 
of the scheme, although, throughout the negotiations, 
an apparently united front has been maintained. No 
dislocation in the industry is anticipated, as on more 
than one occasion during the period of depression 
the shipyard unions have contented themselves with 
refusing to accept proposals made by the employers 
with which they did not agree, in order not to commit 
themselves and to allow themselves freedom to raise 
subsequent questions. 


Railway Electrification Abroad. 


AccoRDING to information from Warsaw, the 
arrival in that city of English engineers to confer with 
the Polish railway engineers concerning the actual 
allocation of the orders in connection with the elec- 
trification of the Warsaw railway network is expected 
in the near future. The division of the orders, 
states the Gazeta Handlowa, has to be effected in 
such a manner that the English works concerned will 
be entrusted with the execution of the most difficult 


of the equipment for the locomotives and overhead 
system will be provided in Poland, whose works 
will also deal with the several sub-stations and the 
supply of the copper conductors and cables. In 
addition to the locomotives, sixty electric motor 
coaches will be required, and these will be constructed 
in Poland, except in the case of certain electrical 
equipment. ... The Belgian Minister of Transport, 
replying to recent questions, is reported to have 
stated that the electrical equipment of the rolling 
stock in connection with the conversion of the railways 
to electric traction, will be manufactured entirely 
in Belgium from Belgian raw materials, with the 
exception of some special accessory apparatus 
which cannot be produced by native works. The 
same condition will apply also to the sub-stations. 
For the overhead network it will be necessary to get 
certain special insulators from abroad. On the other 
hand, the contracts for the copper wires and cables 
have not been settled. Leaving these out of account 
it is calculated that the apparatus which will have to 
be obtained from other countries will amount to 
5 per cent. of the total value of the orders. 


The Forty-Hour Week. 


On Thursday, February 15th, a joint conference 
between representatives of the Engineering and Allied 
Employers’ National Federation and engineering 
trade unions’ representatives took place in West- 
minster to hear a statement by the unions on the 
proposed forty-hour week for the engineering industry. 
The chair was taken by Sir Allan Smith, and the case 
for the trade unions’ proposal was ably and moderately 
stated by Mr. J. C. Little, of the Amalgamated Engi- 
neering: Union, who spoke for close upon one hour 
and twenty minutes. According to Mr. Little, 
technical and organisational progress had eaused a 
considerable amount of unemployment, and a shorter 
working week would, he contended, have the opposite 
and beneficial effect of increasing the number of 
workpeople employed. He estimated that the addi- 
tional number of workpeople likely to receive em- 
ployment with a forty-hour week and the present 
amount of work to be done, would be approximately 
133,000. By taking that number off the unemploy- 
ment register the unemployed would be reduced by 
something like 60 per cent., while’ on a modest 
computation of £2 per head, over £250,000 per week 
would be added: to purchasing power, or close upon 
£13,000,000 per annum, a large proportion of which 
would find its way back either directly or indirectly 
to the engineering industry. Mr. Little admitted 
that the additional cost on wages would be 17} per 
cent., but contended that that would mean only 
6 per cent. on the costs of production. There would, 
he suggested, be offsets such as the saving in social 
charges, as would permit a reduction in taxation. 
The board of the Employers’ Federation will give the 
trade union claim careful consideration, and will 
then call a further meeting. 


Southward Drift of Industry. 


In a lecture given on Monday evening last by 
Dr. J. A. Bowie, the Principal of the Dundee School 
of Economics and Commerce, before the Economic 
Section of the Glasgow Philosophical Society, the 
southward drift of British industry was discussed, 
and its significance to Scotland examined. Dr. 
Bowie pointed out that the new factories in the 
London area were making consumers’ goods, mainly 
of the luxury type, and were doing no more than 
developing the type of manufacture traditionally 
associated with a large centre of consumption like 
London. Among the new factories, several were 
migrants: from inner London, and there was no 
evidence that the industries of Scotland were moving 
south. The new industries of Greater London 
required not the skilled craftsmen of the north, but 
in general unskilled female and juvenile labour. 
It appeared doubtful, Dr. Bowie thought, how far 
Scotland could or should attempt to compete in 
industry of the luxury type. There were, he went 
on to say, no fewer than 45 development councils 
in Scotland and about 300 in England, each attempt- 
ing to advance the attractions offered by its par- 
ticular area, but there was little evidence, at least as 
far as Scotland was concerned, that they had had any 
considerable influence in attracting new industries. 
If Scotland’s industrial life was to be resuscitated, 
then Scotsmen must do it by concentrating atten- 
tion on the revival of existing industries and their 
development by research and co-operative effort, 
the establishing of allied and subsidiary industries, 
and the catering for the luxury trade through the 
avenues of agricultural and horticultural pursuits, 
increased tourist traffic, and travel facilities. All 
these things, Dr. Bowie pointed out, demanded 
intense co-operative effort in a land where individual- 
ism died hard. 


Further Shipbuilding Orders. 


Ir is announced that four motorships, costing 
in all close upon £3,000,000, will be built and engined 
by Harland and Wolff, Ltd., at Belfast, for the South 
African passenger and cargo services of the Union 





electrical equipment, as well as with the partial 
building of some locomotives and part of the over- 
head electrical equipment. But the mechanical parts 


Castle Line. The two mail and passenger liners will 
each be 20,100 gross ton ships, and will show an 
advance upon the ‘‘ Warwick Castle” and the 











‘* Winchester Castle,’ the last Union Castle liners 
to be built at Belfast. They will have a length of 
about 630ft., with a beam of 75ft.; and will be pro- 
pelled by two-stroke, double-acting engines instead 
of the four-stroke engines installed in the previous 
motor vessels of the company. The two cargo 
liners will be of a new type, and will each have 
space for about 5000 tons of perishable cargo insulated, 
and an additional 3000 tons of non-perishable cargo. 
They will be designed to make the voyage from 
England to South Africa in eighteen days. It is 
understood that the steel plates and sections for 
the four ships will be supplied by Colvilles, Ltd., of 
Glasgow. Other recent orders on the Clyde include 
a 350ft. cross-Channel steamer for Tasmanian 
service, which has been placed with Alexander 
Stephen and Sons, Ltd., of Linthouse, Govan, by 
Tasmanian Steamers Proprietary, Ltd., of Melbourne. 
The new steamer will be equipped with geared 
turbines taking steam from water-tube boilers. 
Orders for two cargo steamers, each of 8000 tons 
deadweight carrying capacity, have been placed by 
P. Henderson and Co., of Glasgow, the managers of 
the Henderson Line, with D. and W. Henderson 
and Co., Ltd., of Partick. The two new ships are 
for the firm’s Eastern trade, and one of them will 
be propelled by the new “ Stephen ”’ three-cylinder, 
compound steam engine, which underwent trials 
last year, and is also being installed in other cargo 
ships. 


Certificates of Apprenticeship. 


Tue first fifty-five City of Birmingham Certificates 
of Apprenticeship in the engineering and allied trades, 
which are awarded by the Engineering Employers’ 
Association and the Education Authority of the City 
of Birmingham, were recently presented by the Lord 
Mayor of Birmingham to successful applicants. So 
far, the scheme, which was inaugurated in September 
1932, has been confined to the City of Birmingham, 
but, at the request of the education authorities in 
the surrounding districts, it is to be extended to the 
counties of Stafford, Warwick, and Worcester, and 
the boroughs of Dudley, Smethwick, Walsall, West 
Bromwich, and Wolverhampton. The Birmingham 
scheme is the outcome of the report of the Committee 
on Education for the Engineering Industry, published 
by H.M. Stationery Office in 1931, which laid great 
stress on the desirability of a workshop training 
being supplemented by a technical college training. 
In order to qualify for a certificate a youth must 
have reached the age of twenty-one, and, in addition 
to having had a works’ experience, must have 
attended one of the city technical colleges for at 
least three years, and attained an approved minimum 
standard of technical education. The award is 
made by a Joint Committee, assisted by a panel of 
engineering employers, who consider each case on 
its merits, and decide whether the applicant’s training 
is of a type that it is in the interests of the industry 
to encourage. The certificate awarded is a record of 
the facts of the training, and is intended to serve the 
dual purpose of an aid to future employment and 
to influence the supply of properly trained men. 


The N.E.C. Institution. 


At a Council meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held in 
Newcastle-upon-Tyne last week, Mr. Summers 
Hunter presented to the Council the Warrant of the 
College of Arms granting Armorial Bearings to the 
Institution. Heraldically, the bearings are described 
as :—‘‘ Arms, Azure, an ancient ship with sails set ; 
Argent, on a chief of the second, a tower triple- 
towered between two wheels of the first; Crest, a 
sun in splendour Or, encircled by a chain proper, 
with the motto, ‘ By Science, Industry and Honour.’ ” 
The two wheels on chief are symbolical of engineering 
as a whole, while the ship speaks for itself. The 
tower triple-towered is one of the charges in the Arms 
of the City of Newcastle-upon-Tyne, and has been 
included as a graceful compliment to the City in which 
the Institution has its headquarters. The Sun of the 
Crest typifies the source of power and light, and is 
encircled by a chain symbolical of the science of 
engineering, which is harnessing the forces of Nature 
to the use of man. In acknowledging the gift, Mr. 
R. J. Walker, the President of the Institution, referred 
to Mr. Summers Hunter’s fifty years’ service to the 
Institution, and his great interest in its work. In 
asking those present to record a vote of thanks, he 
recalled the fact that not only was Mr. Summers 
Hunter a Past-president, and an Honorary Fellow, 
but that he was supported on the Council by his two 
sons, Mr. Summers Hunter, jun., and Mr. Harry 
Hunter, both Vice-presidents. In seconding the 
vote of thanks, Mr. Launcelot E. Smith, Past-presi- 
dent, referred to Mr. Summers Hunter’s gift as a 
crowning example of the high appreciation of the 
Institution’s work shown in recent years by its 
senior members, other examples of which were the 
Andrew Laing Lecture and the Sir Charles Parsons 
bequest. In acknowledging the vote of thanks, Mr. 
Summers Hunter expressed the hope that the 
Armorial Bearings embodying, as. they did in a 
symbolical form, the high aims of the Institution, 
would for all time be regarded by members as 
something to be lived up to and as jealously guarded 
as in the days of chivalry. 
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The Development of the Parsons 
Steam Turbine. , 


No. VIII. 
(Continued from page 165, February 16th). 


THe Frrest 11,000-votrt TurRBO-ALTERNATORS. 
P to the year 1905 no turbo-alternator had ever been 
constructed for a. higher pressure than 6600 volts, 
and although slow-speed machinery had been built 
to generate at 10,000 volts or more many years 
previously, the usual pressure for turbo-alternators 
was only 2000 or 3000 volts. Experimental work with 
regard to higher generating pressures for turbo- 
alternators had, however, been proceeding at New- 
castle for some time, and an opportunity to prove the 
advantages of higher voltages in practice was first 
afforded by the Kent Electric Power Company in 
1905. This company ordered two machines, each to 





being wound through the slots and across the ends of 
the core until all the fourteen conductors were in 
position. The slot insulating tubes were built up of 
presspahn, mica, and varnished tape to a thickness 
of nearly fin. Around the end windings the insula- 
tion consisted of presspahn and tape wrapped to a 
thickness of jin. The slot insulating tubes were 
subjected to a pressure test of 22,000 volts for 5 min., 
followed by 36,000 volts for 1 min., this being followed 
in turn by a third pressure test of 22,000 volts for 
another 5 min. 

The end windings, arranged in three banks, were 
solidly packed at intervals with presspahn blocks 








Fic. 49--SYDNEY 5000-KW TURBO- ALTERNATOR 


develop 1500 kW at 1500 r.p.m., and to generate 
three-phase, 50-cycle current at a pressure of 11,000 
volts between phases. The alternators were designed 
for a power factor of 79 per cent. and the machines 
were specified to be able to carry an overload of 50 per 
cent. for three hours and an overload of 100 per cent. 
for half-an-hour. Engineers evidently had somewhat 
large ideas on the question of overloads in those days. 

The two units were installed in the Frindsbury 
station of the Kent Power Company, where they gave 
complete satisfaction. In view of the historic interest 
which attaches to these machines as being the first 
turbo-alternators in the world to generate at so high 





supported by a clamp plate, which was secured by 
four bolts to the core end plate. The clamp plates 
were also supported by bolts passing radially through 
the cast iron end shields. Reference to the drawings 
show that the stator winding leads were all arranged 
in curves of large radius, affording evidence that it 
was fully recognised at the time that sharp bends 
were to be avoided, and particularly so when high 
voltages were concerned. The core of the stator was 
built up of paper-insulated iron laminations held in a 
cast iron frame. Ventilation ducts were provided 
between the sections of the core. 


The rotor was of the four-pole salient type. Its 
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FIG. 50—LONGITUDINAL SECTION OF 


a pressure as 11,000 volts, a brief description of some 
ef their electrical details may be given. For the 
winding of the stator, circular standard conductors 
consisting of 19/14 B.W.G. wires, single and double 
cotton covered, were employed. There were 168 
conductors per phase, distributed over twelve slots, 
thus giving fourteen conductors per slot. These 
fourteen conductors were arranged in two rows of 
seven conductors each, the rows being separated by 
a presspahn insulating board between them. Each 
phase winding was in one continuous length, the cable 








bolts. End rings of manganese bronze were also 
fitted, which served furthermore to support the over- 
hanging ends of the pole shoes. The cooling of the 
alternator was effected entirely by natural ventila- 
tion, the stirring up of the air by the rotor being relied 
upon. No provision was made for cleaning the ven- 
tilating air. 


THE SYDNEY TURBO-ALTERNATORS. 


About this time the steam turbine was developing 
rapidly. Power station engineers were demanding 
units of continually increasing capacity, and found 
the Heaton Works always prepared to meet their 
requirements. The confidence which the turbine had 
established in itself was shown by the decision to 
install larger units than had ever been constructed as 
far afield as New South Wales. The machines in 
question consisted of a pair of three-phase turbo- 
alternators for the service of the Sydney tramways, 
each set having a rated output of 5000 kW at 6000 
volts and 750 revolutions per minute. They were, 
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Fic. 51—CONSTRUCTION OF BLADE SEGMENTS 
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nevertheless, guaranteed to carry 6250 kW con- 
tinuously without the by-pass, and 7500 kW for two 
hours without undue temperature rise. The turbines 
were designed to take steam at a gauge pressure of 
150 lb. per square inch at the stop valve, super- 
heated by 100 deg. Fah., thus making the total work- 
ing temperature 466 deg. Fah. They exhausted into 
condensers, also supplied by Messrs. Parsons. 

These machines were ordered in 1908 and put into 
work in January, 1909, in the Sydney Ultimo power 
station. They were regarded as monumental machines 
at the time, their slow speed of revolution and unique 
output both contributing to make them impressive. 
They constituted, indeed, a landmark in the history 
of turbine development, and may therefore be fitly 
described in some detail. Their general appearance 
will be gathered from Fig. 49, while their construction 
is shown by the sectional drawing reproduced in 
Fig. 50. As will be seen, the whole of the power was 
developed in a single cylinder, as at Carville, the 
cylinder casting was wholly of cast iron, and it will be 





























star-shaped body was of cast steel, having forged 
steel pole shoes dovetailed to the ends of its project- 


ing arms. The circumferential faces of the pole 
shoes were serrated, to assist in the dissipation of heat 
from the rotor. The shaft ends were made separate 
from the rotor and were shrunk into it. The field 
windings were of copper strip, wound edgewise and 
insulated with varnished tape and presspahn. They 
were contained in brass coil cases, and were held by 
four sets of manganese bronze keeps arranged between 
the poles, and secured to the rotor by nickel-steel 





SYDNEY TURBINE 


seen from Fig. 50 that the cover was cast in a single 
piece. A curious feature of the cylinder was the 
drilling of deep horizontal holes into the metal to 
equalise temperatures where the cylinder was stiffened 
by ribs. 

The blading comprised no less than 109 pairs of 
rows of blades varying from ljin. high and jin. wide 
at the inlet end to 13in. long by gin. wide at the 
exhaust end. At the latter end the blades were of the 
semi-wing type. The Parsons coefficient K for the 
design was 131-3. This was lower than that of the 
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Carville design, for the increased number of blade:rows 
was more than offset by the reduction in blade velocity. 
The clearances over the blade tips varied between 
0-05in. and 0-087in., according to the length of the 
blades. In the light of modern ideas the blading was 
of a somewhat flimsy nature yet the machines ran 
for more than twenty years with no more than ordinary 
maintenance costs. The construction of the blade 
segments will be understood from Fig. 51. The 
blades were held in brass bars suitably machined to 
form teeth between which the blades were inserted. 
The teeth were then bent so as to fasten the blades 
at the correct angle and pitch. The segments of 
blading so formed were fastened into the grooves of 
the rotor and casing by caulking strips alongside 
them. 

The rotor for the first machine was a steel casting, 
but that of the second was forged, being one of the 
largest forgings ever used at the Heaton Works. 
The drum diameters of each rotor were 27in., 46in., 
and 66in. respectively. The length between the 
centres of bearings was 19ft. 2}in., and the journals 
were 13in. diameter by 20in. and 23in. long. In the 
first machine the low-pressure dummy piston was 
solid with the rotor, but the diameter was so great 
that in the case of the second machine with a forged 
rotor it was constructed as a separate ring, bolted 
in position. Any residual thrust of the rotor was 
taken by a split thrust block of the collar type 
having thirty-three rings of 1l}in. mean diameter. 
The position of the rotor could be accurately adjusted 
longitudinally in the cylinder by means of this thrust 
block, the arrangement being shown in Fig. 52. 

The shaft ends were made separately from the rotor 
and forced into it. At the high-pressure end trouble 
had been experienced owing to differential expansion 
between the shaft end and the rotor, the former being 
heated up by the gland steam before the rotor centre 
when the turbine was started. As the shaft was held 
tightly in the rotor centre it could only expand out- 
wards, so that the grub screws put in to hold it were 
slowly sheared through. To remedy this some turbines 
were modified by having the inner end of the shaft 
counterbored for a short distance, the hole being closed 
by a steel cap. The chamber thus formed was put 
into communication with the live steam belt by a 
number of radial holes drilled through the rotor at this 
point. The consequence was that as soon as steam was 
admitted to the turbine, it also had access to the 
centre of the shaft, with the result that both rotor 
and shaft were equally heated at the same time. 
This plan, adopted in the Sydney turbines—Fig. 50— 
largely removed the trouble but did not entirely 
obviate it. 

To avoid the danger of the casing being cracked on 





END VIEW. 


by steel plates, #,in. thick, but on account of the 
heating of these plates caused by eddy currents, 
radial slots were cut inthem. The plates were after- 
wards removed altogether. 

The stator casing was of cast iron, one of the core 
end plates being made solid with it. The end windings 
were wrapped together with varnished tape and held 
by cast brass clamps insulated with slabs and tubes. 
The core conductors consisted of cables, insulated 
with cotton covering, braided and taped, and inserted 
into presspahn tubes, jin. thick. 
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type, fitted with jin. tubes, 13ft. long between the 
tube plates. The condensers were designed to deal 
with 10-5 lb. of steam per square foot per hour, when 
supplied with cooling water at 70 deg. Fah., and 
equal in quantity to sixty-five times the weight of the 
steam condensed. A water velocity of 6-8ft. per 
second was allowed through the tubes, and the rate 
of heat transmission was 820 B.Th.U. per square 
foot per hour per degree Fahrenheit difference of 
temperature, which was an uncommonly good result 
for those days. The vacuum was maintained by a 
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“THe Enqumace” 


The exciter had a capacity of 62-5 kW, and was 
provided with a compensating winding. To improve 
the ventilation a fan was fitted at the back end of the 
armature. The alternator itself had no rotor fans, 
but depended on natural ventilation. The exciter 
armature shaft was provided with a solid flange by 
means of which it was bolted to the end of the rotor 
shaft. The latter was drilled axially with a hole 
2gin. diameter by 14#in. long, to take a steel bar 








2%in. diameter, which projected from the centre of 
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SECTION XX. 
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FIG. 52—ARRANGEMENT OF THRUST BLOCK 


account of the heat of the gland steam when starting 
up from cold, a somewhat curious device was adopted. 
A circular belt was cast all round the high-pressure 
end of the casing opposite the edge of the low-pressure 
dummy piston, and steam had to pass through this 
belt before entering the seating chamber of the high- 
pressure gland. 

The alternators for the Sydney Ultimo turbines 
were also giants of their day, with a continuous capa- 
city of 6250 kW at 750 revolutions per minute. 
They generated current at 50 cycles, so that the 
rotors had to be of the eight-pole type. The Sydney 
alternators were, in fact, the only eight-pole turbo- 
alternators ever built at Heaton Works. The rotor 
consisted of a cast steel body with steel shafts shrunk 
into each end. The pole tips were held by dove- 
tailing, and their ends were further supported by 
large radial steel bolts, as shown in Fig. 53. The 
diameter of the rotor was 58in. and its length 12ft. 2in. 
between bearing centres. The field coils were fixed 
by being forced outwards against the pole tips by 
brass quadrant pieces tightened by steel wedges. 
The ends of the rotor were originally totally enclosed 
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FiG. 53-—-SYDNEY 5000-KW ALTERNATOR 


three-throw air pump running at 120 revolutions per 
minute, and displacing 950 cubic feet per minute. 
This air pump worked in conjunction with a Parsons 
vacuum augmentor, which had its own condenser 
of 154 square feet surface. 

The performances of the two machines, as deter- 
mined by tests carried out on site, are shown in 
Table V. 

It will be seen that, if the ordinary corrections for 
differences in vacuum and superheat are made, the 
performances of the two machines were well within 
the guarantees of efficiency. 

When the sets were finally taken out of service, 
one of the nameplates was returned as a memento 
to the Heaton Works. It reads as follows :— 


Cc. A. Parsons AND Company LIMITED. 
ENGINEERS. 
NEWCASTLE-on-TYNE. 
TurBo ALTERNATOR. 
No. 1154. 
6600 volts. 


5000 kW. 
490 amperes. 25 periods. 3 phase. 
Speed 750 R.P.M. 

Wm. Adams and Co. Ltd., Sole Agents for Australia. 

An inscription has been placed below this name- 
plate, reading : 

“Installed January 8th, 1909.” 
‘* Machine taken out of service April 8th, 1929.” 





An even larger single-cylinder turbine of the 
Parsons type was constructed by Messrs. Franco 
Tosi, in Italy, about the same time as the Sydney 
Ultimo sets were being built at Newcastle. The 
Tosi machine, which was installed in a power station 
at Buenos Aires, had a normal output of 8500 kW 





Fitting Strip A 


the armature shaft and fitted loosely in the hole. The 

purpose of this arrangement was to constitute a guide 

to facilitate the withdrawal of the armature. 

TaBLE V.—Guarantees and Test Results of 5000-kKW Turbo- 
Alternators at the Sydney Ultimo Power Station. 





Actual tests on_ 








; - site. 
Guarantee 
conditions. No. 1 No. 2 
| machine, | machine, 
21/3/1910./24/3/1910. 
Load, kW ..| 5000 | 5000 =, 5532 «5389 
Revs. per minute ..| 750 750 750 750 
Gauge pressure, Ib./in.*| 150 150 146 147 
Temperature of steam,| 
deg. Fah... .. ..| 466 366 369 374 
Vacuum (baro. 30in.), 
Te, oe ee oot. SOD 28-5 27-815 27-68 
Steam per kWh, ex-| 
clusive of auxiliaries,| ' 
heen. entesrite 14:6 16-2 16-7 16-92 


The condenser of each set had a total cooling sur- 





at 750 revolutions per minute, and a maximum 
capacity of 10,000 kW for two hours. The drum 
diameters were 36in., 55-5in., and 80in. respectively, 
and a Fullagar dummy was used at the exhaust end. 
Otherwise, the three machines were of substantially 
the same design. 

(To be continued.) 








THe railwaymen’s unions: have rejected the companies’ 
proposals for a new conciliation scheme to replace the 
Central and National Wages Boards. They do not see 
any necessity for any change in the Wages Boards as at 
present constituted, but accept the principle of the pro- 
posal for a Railway Staff National Council. On the latter 
they are, however, opposed to the reference of matters of 
interpretation to an independent chairman, nor will 
they agree to the proceedings there being in private. The 
National Union of Railwaymen and the Railway Clerks 
Association are sending their views to the companies and 
asking for an interview with the general managers. The 
Associated Society of Locomotive Engineers and Firemen, 
adopting their usual attitude, have taken the position 
that as it was the companies which gave notice to end 
the scheme it is for the companies now to approach the 
unions. The Wages Boards expire in less than a month 








face of 7700 square feet. They were of the two-pass 
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British Industries Fair. 


No. 


I. 


(See also Special Supplements, February 16th and with this issue). 


gore through the vast building at Castle 
Bromwich of the British Industries Fair, one 
gets two most forcible impressions. One is that the 
Birmingham Chamber of Commerce has decided to 
make the institution solid and permanent, and the 
other that the preponderance of Midland exhibitors 
is increasing. We admit, of course, that “‘ charity 
begins at home,” and fully appreciate the efforts of 
the Chamber to make the Fair as comprehensive as 
possible. But, even as it spread out between 
London and Birmingham, which places are held by 
some to be appropriate centres for the display of dis- 
similar commodities, the Fair far from being 
representative of British industry, and if foreign 
visitors take it as such, they will be gravely misled. 

It is somewhat difficult to account for its localised 
character. Birmingham is an easily accessible city, 
and manufacturers of all sorts have been approached 
and encouraged to show their wares, but there are 
many directions in which they have failed to respond. 
Thus, for instance, the one industry on which the 
prosperity of England has been built up—the mining 
of coal—is not represented at all. Shipbuilding is 
neglected, machine tools and agricultural implements 
have no show whatever, and the internal combustion 
engineers seem to have come to an understanding not 
to exhibit. The state of affairs is rather puzzling, 
for those who have persisted in exhibiting assure us 
that they have secured substantial benefits. 

It would almost seem that the principle on which 
the Fair is run is rather too personal and local, and 
that if it could be organised by a body with a catholic, 
national character, and be staged in one place easily 
accessible from the Metropolis, it might be made 
much more indicative of our national industries. 


is, 


is 


With our issue of February 16th we presented a 
Special Supplement devoted to the Fair, and with 
to-day’s issue a similar Supplement is enclosed. But 
more exhibits remain to be dealt with than could be 
covered in these two Supplements, and we give below 
descriptions of some of them. 


ELECTROFLO METERS COMPANY. 


The indicating control pyrometer shown in Fig. 1 
is one of the outstanding exhibits of Electroflo 
Meter Company, Ltd., of Abbey-road, Park Royal. 
A special feature of the apparatus is that the indicat- 
ing pointer has no work to do other than that of 














FIG. 1—-CONTROL PYROMETER—ELECTROFLO 


indicating the temperature, but its position with 
respect to the depressor movement determines the 
path to be taken by the selector pin, which deter- 
mines whether the mercury contactor switch shall 
be “fon” or * off.” On all electric furnace circuits 
carrying currents up to 30 ampéres at 400 volts, the 
mercury contactor switch can be connected directly 
to the furnace without any intervening relay. In 
the case of oil-fired furnaces, the mercury contactor 
switch energises a motor-driven valve or damper 
regulator, or both. The operating arm of this 
_ regulator is connected by adjustable links to the gas 
and air, or oil and air valves, or valve and damper 
in the case of natural draught furnaces. The position 
of the power lever, which controls the switch, is 
determined solely by the position of the sensitive 
pointer. 

The index A, Fig. 2, is set to the temperature 
at which it is desired to maintain the furnace. A milli- 
voltmeter, with a magnet system B and indicating 
pointer C, constitute the pyrometer. A shaft driven 
through worm gearing by the motor at the back of 





the indicator rotates a cam D, which, by means of 
the crank lever E, causes a control arm F to be 
periodically raised and depressed. The cam also 
acts as a switch-lifting crank. It imparts a reciprocat- 
ing motion to the connecting-rod G and pin H, which 
traverses one of two paths in the slot J, determined 
by the extreme angular position of the selector arm K, 
and throws the switch ** on *’ or * off.” 

Assuming the furnace to be cold and ready for 
starting, the indicating pointer C will be below the 
index A, and on its downward stroke the control 
arm F will be free to fall behind the seale plate L 
































To Furnace Contactor or 
Motor Controlled Valve 
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FIG. 2—-SECTION THROUGH PYROMETER--ELECTROFLO 


thus lifting the bell-crank lever E and raising the 
selector arm K through the roller M. The pin H 
will thus traverse the lower path in the slot J, and 
on catching the trigger N raise the mercury switch 
O to the “ on” position. The switch (held in position 
by the pawl P) can be in series with a circuit breaker, 
motor-controlled valves, dampers, or similar gear, 
and it maintains a supply of heat to the furnace until 
the indicating pointer C rises just beyond the control 
index A. 

The downward motion of the control arm F is 
then intercepted by the indicating pointer C, with the 




















FIG. 3—GAS HOLDER SIGNALLING TRANSMITTER — 
ELECTROFLO 


result that the selector arm K is allowed to fall back, 
thus causing the pin H to follow the upper path in 
the slot J. The pin catches the pawl P, and on 
releasing the trigger N, throws the switch to the 
** off’ position, when the circuit is broken and the 
supply of heat interrupted until the pointer falls 
below the control index, when the cycle of opera- 
tions is repeated. An alternative instrument is the 
three-position controller giving high, low, and mid 
positions by means of a double-step depressor with 
an adjustable step. The controller can be employed 
in conjunction with a trend analysing two-motor valve 
regulators, one motor giving a large regulator move- 
ment, and the other & small balancing movement. 





disturbing the boxes. 





Another new exhibit is an electrically operated 
distance indicating apparatus. The transmitter, 
shown in Fig. 3, is driven by a chain and sprocket, 
and rotation of the shaft raises and lowers a multi- 
conductor resistance in a fixed mercury well, thereby 
regulating the conductance of the distant indicating 
instrument circuit. The indicator is calibrated in 
feet, so that it gives the exact height of a gasholder 
at any instant and the corresponding volume of gas. 
A combined indicating and signalling instrument is 
shown in Fig. 4, on which the signals are given by 
means of lamps. ‘The dangerous positions are 
indicated by various coloured glasses in the lamp 
boxes. In this case the shaft in the transmitter 
actuates mercury contactor switches, which control 
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F1G. 4—GASHOLDER_ INDICATOR—ELECTROFLO 


the lamps over a multiple conductor cable. A Klaxon 
horn is associated with the apparatus, and its connec- 
tions can be adjusted so that it comes into operation 
at any predetermined gasholder height. 


MetprRums Ltp. 


The exhibits on the stand of Meldrums Ltd., 
Timperley, near Manchester, are of a widely divergent 
character. One class of exhibit concerns the firm’s 
stokers, which are familiar to all engineers—inci- 
dentally it may be mentioned that the Cochran 
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FiG. 5—ACID RESISTING PuUMP—MELDRUMS 


vertical boiler, which supplies warmth to one end of 
the Fair buildings, is equipped with a Meldrum stoker. 
The other section covers acid-resisting pumps. One 
of the latter is illustrated by our line drawing Fig. 
5. There are also some refuse destructors on this 
stand. 

In the stokers the fuel is fed on to the coking plate 
by means of a ram which is in the form of a sector, 
and the amplitude of its stroke can be varied within 
very fine limits. The moving bars are of the box 
type, made in halves, with loose grate bars. The bars 
are interlocked, but can be easily replaced without 
A feature of the stoker front 
is that it is hollow and air is circulated through it. 
This ensures all the mountings on the boiler front 
being kept cool, resulting in long life and low upkeep 
cost. The stoker is provided with a coal meter by 
the Lea Recorder Company. 

The pump which we illustrate is made of acid- 
resisting metal and has an impeller of the double 
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inlet type, to eliminate end thrust on the shaft. The 
shaft gland is exposed only to the suction pressure, so 
that outward leakage is avoided and the shaft is 
protected by a sleeve where it passes through the 
stuffing-box. The shaft, it will be seen, is carried by a 
double row of ball bearings, which are spaced well 
apart to take the weight of the impeller. 

Besides those exhibits just mentioned there are 
various valves and fittings and a steam jet elevator. 


A. C. Wickman, Lrp. 


Various types of tools embodying cutting edges of 
Wimet high-speed metal are exhibited by A. C. 
Wickman, Ltd., of Coventry. 

The milling cutter, which we illustrate in Fig. 6, 
is one of the latest forms and has a rigid body, which 
gives @ maximum support to the cutters while pro- 
viding adequate chip clearance. An _ individual 
adjustment is provided for each blade and in order to 
reduce the cutting pressure on each tooth the maxi- 
mum possible number of blades is used. The clamping 


in design, are not dissimilar from those used for road 
transport service. 

On the stand of Coventry Climax Engines, Ltd., 
of Friars Pond, Coventry, there is displayed a wide 
range of industrial pattern petrol engines, embracing 
powers from 4 B.H.P. up to 65 B.H.P. The smallest 
engine shown—see Fig. 8—is that firm’s GSM 
four-cylinder model, which has a cylinder bore of 
56 mm., with a stroke of 86 mm. The designed output 
of this engine is 4-25 B.H.P. at 800 r.p.m., and 9 
B.H.P. at 1400 r.p.m. It has been designed to meet 
the demand for an efficient engine giving a high 
power output at low speeds. The cylinder block 
is made of high-grade grey cast iron, with honed 
bores, and the principal running parts are accurately 
machined and balanced. Silchrome alloy steel 
valves are employed, and they are placed side by side. 
A feature of the unit is the neat arrangement of the 
lever controls for the carburettor and magneto on 
a bracket at the front of the engine, which also carries 





the oil pressure gauge and the ignition switch. 

















FIG. 6—INSERTED TOOTH MILLING CUTTER—WICKMAN 


arrangement for the blades is very simple and it is 
only necessary to loosen one screw with a key to 
remove or adjust the blades. There is no wedging 
action which might distort the body or make the 
removal of the blades difficult. The same broad 
prineiple has been adopted for woodworking cutters 
and has been found to be very satisfactory in working 
some classes of timber. 

The finishing of the edge of these tools is an impor- 
tant factor if the utmost advantage is to be obtained 
from them, and the makers advocate the use of Spedia 
lapping wheels, which are exhibited on the stand. 
They are said to be preferable to diamond dust and 
metal laps, as they have a soft bond and do not 
scratch the tool. 

CoveNTRY Ciimax ENGINES, LrD. 

Although there are comparatively few oil engines 
shown at the Birmingham Fair this year, and one 
misses the larger exhibits of the principal oil engine 
building firms, there are, nevertheless, some interest- 





ing small petrol engines of the industrial type, which, 





























A larger range of engines is represented by the 
P type series, which we do not illustrate. In this 
series there are four models, with cylinder bores of 
75 mm., 85 mm., 89 mm., and 92 mm., and a stroke 
of 120 mm. for the first three engines, with 130 mm. 
stroke for the last-named cylinder size. The 1400 
r.p.m. outputs of these four engines are 21, 28, 30 and 
37 B.H.P. respectively. 

The largest engine shown is the B 4 model, illus- 
trated in Fig. 7, which is the most recent four- 
cylinder side valve engine designed by the firm. The 
bore and stroke are 3{in. and 5}in., or nearly 95 mm. 
and 102 mm., giving a swept volume of 3962 c.c., 
or 241-7 cubic inches. With a compression ratio 
of 4-8:1, the designed output is 63 B.H.P. when 
running at 2500 r.p.m. The B.M.E.P. corresponds 
to 83lb. per square inch, while the maximum 
B.M.E.P. is 102 1b. per square inch, and it occurs 
between 1250 and 1500 r.p.m. The drawings we 
reproduce in Fig. 7 will serve to illustrate the 
principal constructional features of the engine. We 
may mention the centrifugally cast liners, and point 








































































































minimum consumption of about 


out the easy flow of the curves from the cylinder to the 
combustion chamber. The latter is arranged mainly 
over the valves with the sparking plug in an approxi- 
mately central position. The piston is made of 
aluminium alloy, and it carries four gas rings, the 
lowest of which also acts as an oil scraper ring. 
The crank shaft is dynamically balanced, and runs 
on bronze-backed bearings, which are white-metal- 
lined. The connecting-rods are drop forgings, and 
the white metal bearings are die cast into the big ends 
of the rods. Large inspection doors, giving easy 
access to the valve-operating tappets, are provided. 
The forced lubrication system is supplied by an 
oil pump of the submerged type arranged at the 
fly-wheel end of the engine. There is provision for a 
lighting dynamo, and the whole unit is mounted on a 
cast iron base plate. The test curves of this engine 
show a flattish fuel consumption curve, with a 

















Fic. 8-9 B.H.P. PETROL ENGINE—CLIMAX 


0-6 pints per 
B.H.P. at about 1750 r.p.m., and a fuel consumption 
of about 0-7 pints per B.H.P.-hour at 1000 and 
2800 r.p.m. 


W. CANNING AND Co., Lp. 


The art of plating on metals in various fornis is 
demonstrated on the stand of W. Canning and Co., 
Ltd., 133, Great Hampton-street, Birminzham, 18 ; 
but the most novel exhibit is the Quickstone plating 
barrel, shown in Fig. 9. In it, both the depositing 
vat and the swilling vat are made of glazed stoneware 
and the mechanical gear which operates the barrel 
is entirely separate. The barrel itself, that is to say, 
the drum which contains the goods to be plated, is 
made of xylonite and has a lid with no metallic 





fittings, the only exposed metal surface being the 
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actual cathode contact. This arrangement, naturally, 
eliminates the growth of deposit on exposed metal 
parts, common in older types of plating barrels. The 
central driving shaft, which runs in roller bearings, 
is also sheathed with rubber to protect it from 
drippings of solution when the drum is being lifted 
over from the depositing to the swilling vat. The 
capacity of the standard machine is sufficient for 
6 gallons of articles. 

A new gas-heated circulator for heating solutions 
used in lead-lined vats is also exhibited. This 


apparatus is fixed outside the vat, so that no useful 
space in the vat is taken up with coils or pipes. It 
works on the thermo-syphon principle and is quite 
effective without the injection of air, although pro- 


possibility of a “ live ” cable being cut some electricity 
supply authorities make a rigid rule that an iron spike 
be driven into the cable intended to be cut before 
work proceeds. If by any mischance a “ live ” cable 
is spiked the resulting short circuit, or earth leakage, 
sets up sufficient fault current to operate the pro- 
tection gear and the feeder trips out automatically. 
This method is somewhat crude, and there is grave 
danger to the workmen carrying out the spiking 
operation owing to the increasing capacity of modern 
generating plants and the tendency to use com- 
paratively high voltages. The cable spiking gun, how- 
ever, has the great advantage that it can be remotely 
controlled during the firing operation by means of a 
lanyard. The operator can stand at a point of safety, 
















FIG. 9—THE ‘*‘ QUICKSTONE"’ 





vision for air circulation is made in case it is desired 
to increase the rate of flow. 

There are, also, a rotary chromium plating plant of 
the type which we described in connection with last 
year’s Fair, some plating barrels for small articles, a 
model of an automatic nickel plating plant, some 
polishing machines, and a plant for the deposition of 
rhodium. 

ACCLES AND SHELVOKE, LTD. 


On the stand of Accles and Shelvoke, Ltd., Talford- 
street Works, Aston, Birmingham, there are a number 
of small tools and appliances, such as spanners, vices, 

















FiG. 10—CABLE SPIKING GUN—ACCLES 


flare signal pistols, and so forth, together with the 
cable spiking gun shown in Fig. 10. This device is 
intended to ensure that when an electric cable is to 
be worked upon in “ the field ” there is-no possibility 
of its being “‘ live.” It often happens that the cable 


to be cut is grouped with other cables, sometimes 











PLATING BARREL—CANNING 


and if by any mischance a “ live ” cable is spiked the 
only damage will be to the cable and to the gun. 
Unless the short circuit current happens to be 
particularly heavy, the only portion of the gun likely 
to be damaged is the spiking punch, which is renew- 
able. 

The construction of the apparatus is comparatively 
simple, comprising a barrel which is clamped on to 
the cable and has a breech block. It contains a 
piston to which is attached the spike that is driven 
into the cable to short circuit the conductors with the 
sheathing. The propellant energy is provided by a 
blank cartridge which is housed in a chamber and 
explodes behind the piston. The cartridge is exploded 
by a spring loaded hammer, which can be seen stand- 
ing up in the engraving, operating on a firing pin that 





ture firing whilst the operator is cocking the hammer 
and putting in the release pin. Cartridges with 
charges appropriate to the penetration of armoured 
and lead-sheathed cables are provided with the gun. 

The machine vice which is exhibited on the stand is 
of the quick-acting type and is intended for use where 
a large number of similar articles have to be machined 
in succession, and the time of setting is an important 
part of the whole process. The movable jaw is 
operated by a toggle mechanism and hand lever that 
provides the final grip, while adjustments for the size 
of the pieces can be made by means of a screwed 
abutment screw made of heat-treated nickel chrome 
steel. The toggle mechanism allows the jaws to be 
opened by jin., so that the work piece can be easily 
removed, and the fixed jaw provides a solid abutment 
which ensures rigidity in milling work. 


Serck Rapzrators, Lrp. 


A comprehensive display of oil coolers, feed-water 
heaters, heat exchangers, and radiators, and air blast 
apparatus for cooling transformer coils and mercury 
are rectifiers will be found on the stand of Serck 
Radiators, Ltd., of Warwick-road, Birmingham. In 
























FIG. 12—SECTIONAL TYPE RADIATOR—SERCK 


Fig. 11 we show the company’s latest development 
in heat exchangers, which can be supplied either as a 
feed-water heater or a liquid heater for chemical and 
process work. The example illustrated is designed for 
a working pressure of 650 lb. per square inch and is 
equipped with Serck copper-nickel tubes composed 
of 70 per cent. of copper and 30 per cent. of nickel, an 
alloy which experience has proved forms a protective 
scale with great facility. 

A recent example of industrial radiator design is 





shown in Fig. 12, which illustrates a sectional type 

















Fic. 11—650 LB. PRESSURE 


is released by the withdrawal of a release pin to which 
is attached a lanyard. The operator may conse- 
quently stand at a safe distance from the cable to be 
spiked, and on the withdrawal of the pin is completely 
separated from the gun and avoids all risk of shock. 
There is a safety device embodied in the mechanism of 
the breech which comes into operation automatically 
when the gun is fired, and remains “ safe’ until 
deliberately taken off after the hammer is re-cocked 
and the release pin put into position preparatory to 





buried in the ground, and in order to avoid any 








firing again. This guards against any risk of prema- 





HEAT EXCHANGER—SERCK 


used extensively for internal combustion locomo- 
tives and similar industrial purposes. The object 
of the new design is to give a low resistance with 
a high rate of heat transfer and to facilitate accessi- 
bility and ease of maintenance by using standardised 
elements, any one of which can be easily taken out 
and, if necessary, replaced. The construction and 
manufacture of the elements has, we are informed, 
been so devised that the manufacturing costs are low, 
while the type of construction employed has been 
chosen specially to resist vibration. 
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On the same stand there is displayed a series of 
the new ‘“‘€opperad’”’ unit heaters for steam, hot 
water, and vapour systems, which are manufactured 
by Serck Radiators, Ltd., for the British Unit Heater 
Company, Ltd., of 67a, Holland-street, London, 8.E.1. 
They are mainly used for factory and process heating, 
but have a wide range of application. The unit 
consists of a fan with a special heating battery, 
which is composed of solid-drawn copper tubes of 
streamline section, made in the company’s own tube 
mill by a patented process. The tubes are threaded 
through copper thermo plates and brazed into welded 
steel headers, the whole of the unit being tinned after 
completion. The heaters are designed for a working 
steam pressure of 100 lb. per square inch gauge and 
are tested hydraulically to double that pressure. 
The heater complete comprises the heating battery 
above referred to, and the casing and the fan assembly. 
The design of the fan is such as to minimise any dead 
spot at the centre, and individually adjustable louvres 
are provided, by means of which the vertical plane 
of the air stream can be adjusted to meet any required 
condition. <A feature of the new heater is its light 
weight and its compact design. It is claimed that 
a unit weighing only 55 lb. has a heating value equal 
to over 9 cwt. of cast iron radiators. By employing 
cool circulating water the battery can be used as a 
cooler in hot rooms or workshops. 


WALKER, CROSSWELLER AND Co., Lp. 
Various meters and recorders of the ~ Arkon ” 
type are shown by Walker, Crossweller and Co., 
Ltd., of 20, Queen Elizabeth-street, London, S.E.1, 
and a section through a typical compound recorder 
of volume and depression for mine ventilation is 
reproduced in Fig. 13. It will be seen at once that 
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FiG. 13—-COMPOUND RECORDER FOR. MINE 
VENTILATION—WALKER } 








i 





Hy 


: 


om 























= 
=: 











“The Ewomeea” 


the instrument is of the water-filled type. In spite | 
of the modern tendency towards the grouping of 
instruments on panels—a tendency that has resulted 
in the dry type of recorder of one kind or 
another being used to a considerable extent—there 
is, so the makers state, still a wide field of usefulness | 
open to the water-filled instrument, which is par- 
ticularly well adapted for the measurement of low 
pressure or vacuum, or very low velocities in large 
gas mains. Thus, gauges of this type are used for 
the measurement of producer gas flowing to open- 
hearth furnaces in steel works, for recording the 
pull by exhausters on vertical gas retorts, or for 
recording draught levels in continuous brick kilns, 
and the like. These ‘ Arkon’ recorders can be 
manufactured for all pressures or vacua between 
0-6in. W.G. and 40in. W.G. 

In essence the mine recorder shown in the engrav- 
ing consists of a cylindrical container within which 
a float is supported by water. The float carries 
an inverted bell of which the lower edge is sealed 
by the water. In the annular space between the 
float and the bell there is an inlet tube con- 
nected with an external cock. A reduction of the 
pressure within this annular space will cause 
the float to sink, and, conversely, an increase of 
pressure will cause it to rise until equilibrium is 
re-established between the applied pressure and the 
weight of the float and bell. The length of movement 
corresponding to a definite change of pressure depends 





| used on the installation shown in the picture. 


Shenstone E 





upon the sizes and weights of the float and bell. 
In one case the float may rise lin. for a change of 
pressure of only one-tenth of an inch water gauge, 
while in another 40in. of water gauge may be com- 
pressed into a 6in. chart. The pen of the recorder 
is directly attached to the float. This description, 
it will be seen, fits that part of the compound recorder 
on the left of the illustration. Thus, the upper part 
of the recording chart is concerned with the depression 
within the mine. In order to measure the volume 
of air passing, it is necessary to have two connections, 
one, as before, to the space beneath the bell, and the 
other to the open part of the cylindrical container. 
These two connections are brought one from each 
side of an orifice diaphragm in the supply piping 
in a well-known manner. 

These recorders are made almost entirely of brass. 
The float is guided by a central rod which it touches 
very lightly through sets of rollers at top and bottom. 
One of the advantages of the construction is that, 
owing to the mass of the float, the pen movement 
does not respond to transient changes of pressure, 
and, consequently, clean lines are produced on the 
chart. Normally, the clock supplied to drive the 
drum makes one revolution in twenty-four hours, 
and runs for about forty-eight hours, but, of course, 
for special purposes these periods are alterable. 





| 
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Tue Brrrish THomson-Houston CoMPaAny. 


| The British Thomson-Houston Company’s con- 
tribution to the Exhibition consists partly of an 


| attractive stand in the electrical section and partly 
| of a demonstration of Mercra lighting along the roads 
| on the south and west frontages of the Fair building. 


It is now, perhaps, scarcely necessary to say that the 
Mazda Mercra lamp is a gaseous discharge lamp, 


|in which the light is produced by an electrical dis- 
| charge in mercury vapour, the efficiency of the lamp 


being about 24 times that of the ordinary incan- 
descent lamp. The Mazda Mercra lamp is distin- 


| guished from its predecessors, using mercury vapour, 
| by two important features, viz., its applicability 


to standard A.C. voltages, and its ability to start 


| up without mechanical aid or special electrode heating 
| circuits. 
| column about 6in. long and fin. in diameter. 
| consumption of 400 watts, it gives a light output 
| of 16,000 lumens. 


The light source is an intensely brilliant 
With 


Various types of lanterns have 
been developed for enclosing these lamps. Enlarged 
photographs of Mercra street-lighting installations 


| are displayed on the four exterior sides of the B.T.H. 


stand. In front of each picture there is a lamp 
standard with a lantern corresponding with that 
Four 
display windows are devoted to Mazda Mercra lamps 
and equipment, standard Mazda lamps, the Mazda 
sun lamp, and B.T.H. sun lamp equipment. 


SHENSTONE ENGINEERING COMPANY, Lib. 


A series of midget air compressors and larger air- 
compressing units is shown on the stand of the 





150 lb. per square inch, as may be required. In 
Fig. 15 we reproduce a section through one of the 
air compressor cylinders, which will serve to indicate 
some of the features in the design. The cylinder 
itself is ribbed for air cooling, and a piston earrying 
three rings is employed. The cylinder head is made 
of aluminium alloy, and is furnished with ribs for 
air cooling and carries the valve seatings and suction 
and delivery flanges. The valves are of a simple 
plate form, and are so disposed that they are easily 
removed for examination and inspection. The 
ingenious way in which they are held in position by 
@ single screw, which holds down the valve lantern 
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Fic. 15--AIR COMPRESSOR CYLINDER—SHENSTONE: 


and, at the same time, keeps in place the upper part of 
the valve cage, will be clearly seen from Fig. 15. 
As the cylinders and the compressor heads are air- 
cooled, the arms of the fly-wheel are made of fan 
section, which serves to assist the cooling effect. 
The rim of the wheel is furnished with three grooves 
for the vee-belt drive. The lubrication system is 
automatic, and is designed in such a manner as to 
prevent the delivery of oil-saturated air. The type 
of air compressor we have described is manufactured 
in a range of machines having designed outputs from 
5 up to 365 cubic feet of free air delivered per minute 
over a wide range of pressures for different work. 
Some of the larger sizes of air compressor are shown. 





ingineering Company, Ltd., of Janair 


on the stand, and these can be supplied either for 

















FiG. 14—-AIR COMPRESSOR UNIT—SHENSTONE 


Works, Shenstone, Staffordshire. In Fig. 14 we 
illustrate a typical automatic air compressor set, 
designed for tire inflation, paint-spraying, and similar 
work. As our illustration shows, the motor-driven 
compressor unit is mounted on the top of the con- 
tainer, which serves as its support. The container 
has a capacity of 60 gallons, and is tested to 300 Ib. 
pressure. The compressor is a twin-cylinder unit, 
and is vee-belt driven from a 4 B.H.P. electric motor. 
It is supplied with an automatic electric pressure 
control device, and has a designed duty of 18 cubic 
feet of free air per minute delivered at pressures up to 





separate driving, or can be built im one line with 
an oil engine. 


BIRMINGHAM ELECTRIC FURNACES, LTD. 


A small continuous belt conveyor bright annealing 
furnace constructed on the lines of the furnace shown 
in Fig. 16 is shown by Birmingham Electric Furnaces, 
of Birlee Works, Tyburn-road, Erdington, Birming- 
ham. It is also suitable for bright copper brazing, 
bright silver soldering and other such work in which 
it is essential to maintain the surfaces to be joined 
in a clean condition during the passage of the work 
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through the furnace. The equipment comprises a 
heating chamber and a_ water-jacketed cooling 
chamber, both maintained full of a gas or a mixture 
of gases having a neutral or slightly reducing action 
on the work being treated. These gases are generated 
by separate equipment and many different types of 
apparatus are available for this purpose, according 
to the nature of the material under consideration. A 


continuous belt of heat-resisting wire mesh, carried on 
clrums at either end of the furnace, runs through the 
heating and cooling chambers. 


The belt is driven 


continuously by an electric motor through a reduction 
gear and variable-speed gear and its time of passage 
through the heating chamber may be adjusted accord- 
ing to the weight of work being handled. 

Another exhibit is a large rectangular batch type 
furnace for annealing, normalising, carburising, and 
general heat treatment work. A patented method is 
employed for mounting the heating elements, which 
are maintained out of contact with the refractory 
lining of the chamber. In this way local “ hot 
spots,” due to shielding of the heating elements by 
the refractory, are prevented and any possibility of 
chemical interaction being set up between the elements 
and fire-brick is avoided even under the worst con- 
ditions of operation. Another important character- 
istic of these furnaces is the provision of a heating 
element on the inner face of the door, whereby the 
increased loss in this region is neutralised and a com- 
pletely uniform temperature maintained throughout 
the area of the hearth. In this way the full volume of 
the furnace chamber may be most effectively used and 
the furnace has a larger effective capacity than other 
equipments of the same dimensions. The installation 
has the advantage of being self-contained, the com- 
plete switch panel and furnace transformer being 
mounted between the legs of the supporting structure 
and enclosed by mesh guards. 

Two small toolroom. furnaces shown are intended 
respectively for the hardening of high-speed steel 
and for the secondary hardening of high-speed steel, 
the tempering of carbon steel, &c. The former furnace 
employs non-metallic heating elements and is capable 
of operating at temperatures up to 1400 deg. Cent. 
Its outstanding feature is the provision of a special 
atmosphere control arrangement—known as _ the 
* Certain Curtain’ system—which is claimed to 
eliminate the scaling or decarburising of the surface 
of the steel. 

THE STANTON IRONWORKS CompPaNy, LTD. 

The most novel feature on the stand of the Stanton 
Ironworks Company, Ltd., of Stanton, near Notting- 


Lead Protected 
Rubber Joint Ring 
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Fic. 17—PIPE JOINT—STANTON 


THe Encinecr”’ 


ham, is a machine devised to show the ability of 


FIG. 16—-ANNEALING FURNACE—BIRMINGHAM ELECTRIC FURNACES 


Wilson type of joint to withstand the vibration and 
disturbance caused by modern traffic. 

This pipe joint, which is shown in section in Fig. 
17, was referred to in our issue of February 17th, 
1933. It is, as will be seen from the section, a com- 
posite gasket of rubber and lead, which is held in 
position by a collar with a bayonet joint action. The 
ends of the pipes, spigot, and socket are compara- 
tively free, one within the other, and as a consequence 
a line of pipe may be bent to-such an extent as 
































a circle 12in. diameter, while they are subjected to an 
air pressure of 50 lb. per square inch without loss. 
There are a number of specimens of pipes cast by 
the Delavaud centrifugal process, which we have 
already described, including one 6 yards long—claimed 
to be the longest cast iron pipe yet produced. The 


in the way of minimising joints in a pipe line need no 
emphasis. 
There are, on this stand, some spun pipes with 











Pipe LINE—STANTON 


Fic. 18-—-BENT 


concrete linings,. especially intended for conveying 
water which would attack plain iron pipe, and an 
example of the Stanton cast iron road, which has 
been laid in the new Mersey Tunnel. 
LAURENCE Scorr AND ELEcTROMOTORS, LTD, 

The Heyland exciter for raising the power factor of 
A.C. motors is one of the outstanding exhibits of 
Laurence Scott and Electromotors, Ltd., of Norwich 
and Manchester. It may be directly coupled to the 
motor or may be belt driven or be driven by an inde- 
pendent motor. In any case it supplies A.C. of low 
frequency to the slip rings and it adjusts itself auto- 
matically to the requirements of the motor to be 
compensated. The exciter is a commutator machine 
with three brushes and may be series or compound 





cast iron pipes connected together by the Stanton- 


wound. The brushes are connected through the series 


that shown in Fig. 18 without leakage occurring. A 


machine on the stand demonstrates this fact by con- 
tinuously rotating the end of one of a pair of pipes in , 


merits of the increase in the length of the pipe units | 








windings to the motor slip rings. The stator winding 
is similar to that of an induction motor, but it forms 
stationary commutating fields which ensure perfect 
commutation. In this respect the Heyland exciter 
is claimed to be superior to the ordinary phase 
advancer. The motor receives its magnetising current 
from the exciter and the E.M.F. injected into the 
rotor can be proportioned to compensate for the watt- 
less component due to the leakage flux of the stator 
and rotor windings. 

The Hypo synchronous motor is another exhibit. 
It consists of a standard induction motor combined 
with a Heyland exciter and runs below synchronous 
speed in the same way as a motor which has had a 
Heyland exciter added to it. ‘* Red Band ” single- 
phase capacitator motors are shown in sizes ranging 
from } to 2 horse-power. The capacitator forms an 
integral part of the machine, which is very compact. 
The starting torque is said to be three or four times 
full load torque and the starting current relatively 
low. Another claimed advantage which, in these 
days is often of no small importance, is that these 
motors do not interfere with wireless reception. 
Other. exhibits are flame-proof motors and control 
gear, arc welders, mill motors, D.C. control gear, and 
A.C. loom motors. 
British ELEctRiC WELDING MacHIiNEs, Lib. 

Welding machines with fabricated frames, including 
automatic, non-automatic, and repeating spot welders, 


and automatic flash and butt welders are shown by 
British Electric Welding Machines, Ltd., of Castle 

























Fic. 19--WIRE WELDER—BRITISH ELECTRIC* 


| Mills Works, Dudley, Wores. The machines range 
| from a new 0-5-kW dental welder up to a repeated 
| operation spot welder rated at 22 kVA. The portable 
wire welder shown in Fig. 19 is capable of fine 
adjustment and will deal with wires of many different 
sections. The completely automatic ‘‘ Stronghold ”’ 
flash welding machine, Fig. 20, is suitable for weld- 
ing rims, window frames, and similar objects. Both 
the flashing and upset periods are controlled by an 
electrically driven cam, the speed of which can be 
varied to suit the work in hand. A resistance rivet 




















FIG. 20—-AUTOMATIC FLASH WELDER—-BRITISH 
ELECTRIC 


heater exhibited is equipped with a special gate 
switch for controlling the transformer tappings which 
give the necessary heat variations for a wide range of 
long and short rivets. 

(T'o be continued.) 








ALTOGETHER, over 350 applications for factories and 
factory sites were received by the Great Western Railway 
during 1933, and sixty-six of the applicants were suited ; 





90 per cent. of the applications were for accommodation 
in the London area, preferably in the western suburbs. 
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The Benson Boiler and Power 
Stations.* 


THE utilisation of the Benson boiler for commercial 
purposes was at the outset accompanied with difficulties. 
The first experimental boiler installed at Rugby no doubt 
delivered dry steam, and no difficulty was experienced in 
distributing the flow among the tubes connected in parallel, 
but burning out of tubes occurred after the boiler had been 
in operation for some time. As a result of prolonged 
systematic tests carried out subsequently on Benson boilers 
built in Germany, it was found that the burning out of 
the tubes was caused by the precipitation of salts con- 
tained in the feed water in those parts of the tubes where 
the water changes into steam. In the Benson boilers 
built before the discovery of this fact, the conversion 
zone was placed in the region of maximum intensive avail 
able heat radiation, in order to secure a counterflow. The 
tube failures, therefore, were entirely due to the deposition 
of salt, which diminished the rate of heat transfer from 
the metal wall to the fluid inside, thereby raising the 
temperature of the tubes. 

After the recognition of the influence of the salt deposits, 
a remedy was found in the removal of the affected parts 
of the beating surface from the radiation zone to the 
region of lower flue gas temperatures. This innovation 
was the means by which the two Benson boilers at the 
cable works of Messrs. Siemens-Schuckert, and the 
Benson boiler which Messrs. Blohm and Voss had fitted 
in the steamer “‘ Uckermark ” of the Hamburg-American 
Line, were in every respect rendered reliable for continu- 
ous operation. 

If the salt content of the feed water is very high, or the 
boiler is in operation for a long period, an arrangement is 
provided for scavenging the tubes while the boiler is in 
operation. During the scavenging, the output of the feed 
pump is increased and a corresponding quantity of water 
is allowed to escape from the boiler after having passed 
through the bundle of tubes in which salts had been 
deposited. The total heating surface is subdivided into a 
number of groups of paralle) coils, these groups being 
scavenged one after another, so that the generation of 
steam, as a whole, is not affected by the cleaning process. 
This scavenging closely resembles the blowing-down of 
ordinary boilers, the only difference being that, owing to 
the higher permissible concentration, the quantity of 
water to be blown down from the Benson boiler is much 
smaller. With pure feed water, even after weeks of con 
tinuous operation, no scavenging is necessary, as was 
proved, for instance, in the case of the Benson boiler on 
board the s.s. ‘‘ Uckermark ” on her long voyages. 

Following the success obtained with Benson boilers at 
the critical pressure, Messrs. Siemens-Schuckert applied 
the experience gained in the operation of the Benson boiler 
at pressures below the critical. Tubular boilers as such, 
operating at sub-critical pressure, are known, but none of 
these—e.g., the Perkins, Serpollet, and De Laval boilers— 
could be developed for larger outputs. Tests have shown 
that here also, as in the case of critical pressure, the diffi- 
culty lies in the formation of salt deposits in a certain zone 
of the heating surface. It was found that this zone is at 
the point where evaporation terminates and superheating 
begins, and is clearly restricted to a limited portion of the 
heating surface. Here, again, the remedy consisted in 
shifting the zone of deposit to a region of lower flue gas 
temperature. 

The Benson boiler is characterised by the absence of 
drums and the freedom thereby obtained in the arrange- 
ment of the tubes and the general lay-out, which can be 
entirely based on the structural requirements and the 
method of firing to be used. Owing to the omission of 
drums a considerable saving in weight and cost is obtained, 
as compared with ordinary water-tube boilers, A 
further saving is obtained by the fact that, by reason of 
the narrow tubes employed, the weight of the heating 
surfaces is smaller than in normal boilers, in which, on 
account of the natural circulation, much wider tubes 
are necessary than for the Benson boiler with its forced 
flow. In the Benson boilers hitherto built tubes of 
20 mm, to 30 mm. bore are used. 

For very small outputs a Benson boiler may be formed 
of @ single continuous tube. For commercial outputs, 
however, @ subdivision into a number of parallel rows of 
tubes is indispensable. The number of tubes connected 
in parallel and the velocity of flow resulting therefrom in 
the tubes may be chosen freely, the choice being restricted 
only in that, on the one hand, the pressure drop at the 
higher velocities should not be too great, whilst, on the 
other hand, the cooling effect of the moving fluid on the 
tubes should not be diminished. Large differences in the 
distribution of the medium among the various parallel 
tubes have not hitherto been observed. 

On the basis of the experience gained, simple standard 
designs have been developed for the essential parts of the 
Benson boiler. The parts forming the heating surface are 
grouped to form normal elements, which are differently 
designed according to whether they are intended for the 
radiation part or for the convection part of the boiler. 
The elements for the radiation part consist either of coiled 
or of straight vertical tubes with headers at the lower end 
and collectors at the upper end, and of down tubes leading 
to the next element. The elements of the convection part 

consist of separate coils wound clockwise and counter 
clockwise, which together form heating elements when 
inserted into one another. 

According to the space available, Benson boilers may be 
built as single-pass boilers on a comparatively small 
floor area and with a great height, or as two or three- 
pass boilers, which are lower but of greater length or 
breadth. 

At the instigation of Mr. Gleichmann, Messrs, Siemens- 
Schuckert developed a new method of operation of steam 
power plants. This consists in omitting the throttling of 
the steam between the boiler and the turbine. In this 
way the Benson boiler always delivers steam at the most 
economical pressure consistent with the load at which the 
turbine happens to be operating. 

The condition to be fulfilled is that with varying load 
the distribution of heat in the various sections of the 





_* Abstract ot pager read before the Institution of Electrical 
Engineers by Dr. F. Ohlmtiler, Manchester, February 13th. 








heating surface of the boiler should be such as to ensure 
that at all loads those parts of the heating surface subject 
to deposition of salt remain in the desired region of flow 
of the flue gases. 

The possibility of operation at varying pressure can be 
utilised to particular advantage in power stations operating 
with fluctuating loads, especially where considerable peaks 
have to be met. In such cases the turbine is designed to 
take the most frequently occurring base load at the lowest 
economical pressure, and, when the peak loads come on, 
the steam pressure is correspondingly raised, so that the 
weight of the steam passing through the turbine is similarly 
increased. Thus the volume of steam passing through the 
turbine remains practically constant, since at constant 
inlet temperature the specific volume is approximately 
inversely proportional to the pressure. 

If, for instance, a condensing turbine is designed for 
500 lb. per square inch (850 deg. Fah.) and a good vacuum, 
approximately 4-5 times the weight of steam can be passed 
through the turbine, without altering the position of the 
stop valve, by raising the pressure to 2000 Ib. per square 
inch. Of course, it would not be possible to utilise fully 
the available vacuum in the last stages of the turbine. If, 
however, a condensing plant, liberally designed for 
500 Ib. per square inch is retained, then the power developed 
in the last stages will remain approximately the same, 
although the vacuum will be somewhat reduced. 

Governor valves are not necessary for the turbine if it 
operates in parallel with other machines. Overload valves 
are also superfluous. All that is required is a stop valve, 


in emergencies. 

Instead of keeping the stop valve of the turbine fully 
open all the time, it may sometimes be feasible to keep it 
somewhat closed under normal conditions, so as to have a 
certain spare pressure for suddenly applied loads. 

As an example of a power plant operated at variable 
pressure, Siemens-Schuckert have evolved a design for 
a plant to deal with an extreme load, suitable for a con- 
tinuous base load of 5000 kW, with peaks up to 20,000 kW. 

The boiler plant is assumed to comprise two Benson 
boilers in parallel operation for a normal rated load of 
about 22,500 lb. per hour each, capable of being increased 
to about 36,000 Ib. per houreach. The boilers are equipped 
with chain grate stokers with zoned air supply. For peak 
loads pulverised coal burners are provided, fed from mills 
operating continuously during the base load period. 

Forced draught fans supply air to the chain grate 
stokers through air preheaters. When the boiler is on 
overload the temperature of the air rises above 400 deg. 
Fah., which temperature, although permissible for pul- 
verised coal firing, may not be used for grate stoker firing. 
On this account, part of the cold air is fed from the 
fan directly to the grate, in order to prevent the tempera- 
ture of the air of combustion under the grate from exceeding 
400 deg. Fah. 

For the normal rated load of 5000 kW the chimney 
draught suffices. At higher outputs an induced draught 
fan is put into operation. The furnace is designed for 
45,000 B.Th.U. per cubic foot—i.e., for maximum load. 
The heating surfaces of the boiler are so dimensioned that 
a@ maximum efficiency of more than 84 per cent. is obtained 
at base load, the efficiency at full load dropping to 81 per 
cent. Up to 5000 kW the boiler is fed from centrifugal 
pumps for a pressure of 500 lb. per square inch. During 
peak loads a special high-pressure centrifugal pump, 
driven by an auxiliary turbine, is brought into operation. 
As in the case of the main turbine, the auxiliary turbine 
operates at varying inlet steam pressure and correspond- 
ingly varying speed. In addition, the auxiliary turbine 
drives a generator which supplies current to such of the 
auxiliaries as must also be operated at varying speed, 
viz., the feeders for the pulverised coal burner, the forced 
draught and induced draught fans, and the fan for 
cooling the generator. The turbine is of the simple 
radial flow Siemens type for the high-pressure cylinder, 
connected to a low-pressure cylinder of the axial flow 
type. This turbine unit will have an efficiency of 77 per 
cent. at 5000 kW, and 75-5 per cent. at 20,000 kW output. 

Whilst the turbine is actually a standard 5000-kW 
machine with a casing designed for a pressure of 2000 Ib. 
per square inch, the generator must. be designed to deal 
with the full peak load of 20,000 kW. It is, however, 
provided with forced ventilation in order to enable the 
machine to operate at a good efficiency at the lower 
load of 5000 kW; its efficiency is 96-5 per cent. at 
5000 kW and 95 per cent. at full load (20,000 kW). The 
heat consumption remains practically constant up to 
15,000 kW, and only increases slightly beyond that. 

The total cost of the plant, assuming normal founda- 
tions and provision of full stand-by in the boiler-house 
for the base load as well as of reserves for sensitive parts 
of the plant for the peak load, is in the region of the 
following amounts,t which are based on tenders received 
in the summer of 1933 :— 





£ 
Mechanical part 112,143 
Electrical part 6,786 
Buildings #3 31,071 
£150,000 


Referred to the peak load of 20,000 kW, the cost per 
net kW is therefore £7: 5. 








The Silver Lining has Its Cloud. 





THE following comments on the success of an American 
Government issue presents an interesting aspect of such 
investments. It appears over the signature of the Editor 
of the Iron Age for February 8th :— ‘ 
“‘ The fact that the recent billion dollar issue of Treasury 
notes and certificates was oversubscribed in the amount 
of 3} billions ‘ delighted Secretary Morgenthau, encouraged 
Wall-street, and enabled banks and bond houses to do a 
rushing business.’ 

“ After conforming to the customary proprieties by 
remarking that this accomplishment demonstrates the 
moneyed public’s confidence in our Government, we add 








+ Calculated on the basis of 14 reichsmarks to the £. 


designed for rapid closing, which can be used for throttling- 


that it as emphatically shows its lack of confidence in 
private business and industry. : 

“ The fact that 34 billions of dollars applied for tempo- 
rary work at the low wages of 2} and 14 per cent. would 
indicate that unemployed money felt unable to find a 
permanent job elsewhere at better wages and safety. __ 

‘‘ With banks crammed with idle money and credit, 
and with much of the two billions which fled this country 
during the past year now returning with their profits 
to add to the plethora, there should be no trouble in 
‘floating’ almost any short-term issue of Government 
tax exempts. . 

‘* How much better it would be for the capital goods 
industries if savings and credit were so busily and profit- 
ably employed in private activity that Uncle Sam would 
have to do some real persuading to enlist a gigantic army 
of dollars! As it is, our dollars are not doing their duty 
by American industry, either on the short-term or the 
long-term basis. ; 

“Foreign buying is now currently supporting most 
of the activity of some of our important capital goods 
industries. The last report of the National Machine 
Tool Builders’ Association, for example, shows that more 
than one-half of the total current business being booked 
by this industry is for foreign delivery. Of this foreign 
demand, a minor part only is from Russia. : 

“Stop and think, for a moment, what this means. 
It means, first, that private capital abroad, unlike that 
here, is going into private enterprise abroad on a long- 
term basis. It means, too, that our foreign competitors 
for world trade are alive to the vital necessity of replacing 
obsolete equipment so that they can manufacture more 
cheaply and thus better contend with our depreciated 
dollars. These nations are buying here only that part 
of their equipment which they cannot make themselves, 
yet they are taking over half of all of the machine tools that 
we are producing. When you see your competitor across 
the street or across the sea putting in the finest tools 
that the world can supply—and lots of them—it means 
trouble ahead for you if you remain content to operate 
on obsolescent standards. 

“This record is a grave indictment of American judg- 
ment and foresight at a time when we need all and more 
than our tool-building industry can produce to put our 
plants not only in competitive position for world trade, 
but also in position to make the necessary cost savings 
which alone can pay our bill for recovery. 

‘* Tt is an even more serious indictment of the obstacles 
which stand in the way of the return of our private capital 
to its normal employment in private industry.” 








SIXTY YEARS AGO. 





In our issue of February 20th, 1874, we recorded the 
death of Sir Francis Pettit Smith, curator of the Patent 
Museum, South Kensington. Smith’s name holds an 
honoured place in the history of marine propulsion. He 
was born at Hythe, Kent, in 1808, and began life as a 
farmer. In his early years he was greatly attracted by the 
problems of propulsion at sea, and made many experi- 
ments on the subject. One of his models—a screw revolv- 
ing beneath the water at the stern of the vessel—gave 
such promise of success that in 1836 he took out a patent 
for the invention. Subsequently, he fitted a small boat 
of 10 tons burden with a screw, and in 1838 the “ Archi- 
medes ” of 237 tons burden and similarly fitted, was 
launched on the Thames. The success of this vessel led 
the Admiralty to introduce the screw into the Royal 
Navy. Smith’s claim to be the inventor of the screw 
propeller was disputed even in his own life-time. In 
our notice of his career, we contented ourselves with the 
statement that by his indomitable energy he was the first 
to convince the world that the screw was a practical 
success. He and his friends had to struggle hard against 
opposition and difficulties of all kinds, but his implicit 
faith in the value of the idea enabled him to overcome all 
obstacles. For his personal services to the Navy, Her 
Majesty, on the recommendation of Lord Palmerston, 
awarded Smith in 1855 a Civil List Pension of £200 a year. 
In 1857 a national subscription was made for a@ testi- 
monial to him, and at a public banquet in St. James’ 
Hall he was presented with a service of plate and £2678. 
In 1871 he was knighted. ... Another item in the history 
of marine invention is contained in the same issue in an 
article giving the results of trials made in the Gulf of 
Fiume with the Whitehead “fish” torpedo. The article 
was reprinted from a report made by two United States 
naval observers to the Chief of the Bureau of Naval 
Grdnance. All the experimental runs made in the presence 
of these two officers completely fulfilled the inventor’s 
promise. It was shown that the torpedo could maintain 
a speed of 10 to 1¢4 knots for a distance of 600ft., that it 
could be accurately directed and adjusted to maintain 
its direction at any desired depth, and that at a speed of 
7 knots it could run for a total distance of 4500ft. It was 
added to the report that in 1871 Whitehead had received 
£15,000 for the secret of his invention from the British 
Government. He did not, however, part with the exclu- 
sive rights, for some time later he received £8000 from 
the French Government for the idea, and still later a 
similar sum from the Italian Government. The develop- 
ment of the Whitehead torpedo was not unattended by 
mishap. In the same issue we recorded the evidence given 
at a coroner’s inquest held in connection with the death of 
a Woolwich Arsenal workman. A Whitehead torpedo, 
charged with air at a pressure of 1000 lb., was being tested 
in the Royal Arsenal canal. It had previously been run 
nine times, twice with the same pressure. On the last 
occasion it was found that the propeller would not work 
freely. While it was being turned by hand and the engines 
oiled, the torpedo exploded, killing one of the attendants 
and injuring several others. The technical explanation 
advanced to account for the explosion was the gradual 
bulging and final rupturing of a steel diaphragm plate, 
five-sixteenths of an inch thick, exposed to the air pres- 
sure. This plate was composed of A.las metal, a variety 
of Bessemer steel. Subsequent tests upon it failed to 
reveal any weakness in it. 
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Oil-Hydraulic Railcar. 


JARTICULAR interest attaches to the railcars recently 
built by Leyland Motors, Ltd., for the L.M.S. Railway. 
The cars are designed to meet the conditions now pre- 
vailing on secondary and branch line services. On services 
of this kind rapid acceleration plays a vital part in giving 
a fast service, whilst a high maximum speed is, by itself, 
of comparatively little importance. Therefore, one of 
the primary objects of this design has been to produce 
cars which shall be light, simple, reasonable in first cost 
and operation, and, above all, have a high rate of accelera- 
tion. With this end in view, it was decided to study the 
possibilities of cars on two axles. As a result of very 
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inside the converter casing, so forming the drive to the 
converter. The clutches are used as couplings only, and 
do not take up the drive as in the conventional clutch. 
Though not strictly necessary, an intermediate position 
is provided in which both clutches are disengaged. The 
three clutch positions are obtained by utilising a double- 
acting vacuum cylinder controlled by magnet valves, 
to provide the fore-and-afit movement of the clutch 
pressure-plate. The control of the magnet valves is 
effected from a three-way switch at each end of the car 
through the medium of a small converter controller which 
picks up the neutral position of the clutches by hunting 
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To ensure the removal of any air or vapour which 
may be liberated by the converter fluid during operation, 
or when filling up, a small pipe is carried from the top of 
the converter casing to an ejector fitted in the reserve 


tank. Whenever the converter is running, fluid flows 
through the pipe to the ejector, the other entry of which 
is coupled to the drainage sump, and thus automatically 
returns any leakage past the seals to the reserve tank. 
The function of the reserve tank is to keep the converter 
full of fluid under all conditions of operation. In order 
to secure maximum efficiency, it is advantageous to 
maintain a minimum pressure in the casing of about 
30 lb. per square inch, and, therefore, fluid from the reserve 
tank is fed to the converter through an injector. This 
injector is worked by means of fluid short circuited from 
two points in the converter, which have an appreciable 
pressure difference. In order to limit the temperature 
rise in the working fluid under extreme conditions of 
operation a small cooler is placed on the frame side and 








is connected in parallel with the fluid circulation. In 
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GENERAL ARRANGEMENT OF CHASSIS OF 130 H.P. OIL-HYDRAULIC RAILCAR 


close co-operation between the two companies, cars have 
been produced which weigh only 10} tons, seat forty 
passengers, and reach speeds of 20, 30, 40, and 50 miles 
per hour in ll, 20, 32, and 49 seconds respectively. 
Their maximum speed is at the moment governed down 
56 m.p.h., which can be maintained comfortably on 
stiff normal gradients. The unusually rapid acceleration 
is, in part, due to the higher power-weight ratio, but is 
also largely attributable to the performance of the Leyland 
hydraulic torque converter, which permits the maximum 
horse-power of the engine to be applied during all the 
period of acceleration. 

The power unit is a 130 H.P., six-cylinder oil engine, 
mounted under the floor, and transmits its drive through 
the hydraulic torque converter to one of the axles. Control 
is effected from either end of the car from an instrument 
board in each driving cabin. The controls include electro- 
pneumatic mechanism for the operation of the torque 
converter and reverse gears, and mechanical control of 
the throttle, power brake, and hand brake. The all-steel 
body is mounted on a steel channel underframe. Full 
streamlining of the body, with its consequent sacrifice 
in seating accommodation, has not been adopted, because 
it was considered that seating capacity on a branch line 
service is of greater importance than the possible increase 
in speeds which might result from streamlining on the 
rare occasions when high speeds could be obtained. A 
general arrangement drawing of the chassis is reproduced 
on this page, while herewith and on page 202 we give 
views illustrating the car and some of its more impor- 
tant features. 

The power unit is a six-cylinder compression-ignition 
oil engine, 4%in. bore by 6in. stroke. It develops 130 H.P. 
at 2000 r.p.m., and is rigidly bolted at four points to the 
frame in the centre of the chassis. Its auxiliaries include 
a 24-volt starting motor, Bosch injection equipment, 
governor and fuel filter, and a lubricating oil filter. Water 
circulation is effected by a pump through a vertical 
radiator disposed transversely across the frame towards 
the rear of the engine. The circulating water can, in 
addition, be by-passed to thermostatically controlled 
heaters in the car. A vacuum exhauster for the operation 
of the brakes and controls, in addition to a separate 
auxiliary electrically operated exhauster, is mounted 
on the engine. The hydraulic torque converter of the 
Lysholm-Smith pattern, is bolted to the engine and trans- 
mits power to the driving axle by means of an open 
propeller shaft fitted with ‘‘ Spicer ’’ couplings. With 
this system, as opposed to the gear-box, torque convertion 
is entirely automatic, so that remote control is simplified. 
The function of the converter is to multiply the engine 
torque and give an automatic variation of torque with 
speed depending on the operating conditions. While 
it is quite possible to drive through the converter at all 
times, there are advantages in providing a direct drive 
for use at cruising speeds. An additional drive of this 
type is, therefore, provided. 

The drive from the engine is taken through one or 
other of two friction clutches. The clutch disc nearest 
to the engine is mounted on a shaft passing through the 
centre of the converter to the axle, and provides the direct 
drive. The second clutch disc is mounted on a hollow 


to 


contacts, or cuts off the current from the magnet valves 
when the clutch has completed its travel in either direction. 

The torque converter consists of a centrifugal pump 
mounted in a single casing with a three-stage hydraulic 
turbine. The pump member is similar in form to the 
impeller of the familiar water-circulating pump. The 
turbine, which is connected to the driving axle through 
a free wheel, consists of a bladed rotor with three separate 
rows of blades divided by two rings of stationary blades 
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this circulation there is also a by-pass filter. The fluid 
used in the converter consists of paraffin and 5 per cent. 
of light spindle oil, or of ordinary fuel oil as used for com- 
pression-ignition engines. 

A free wheel is provided on the shaft driven by the 
turbine rotor. The converter is, therefore, completely 
isolated and comes to rest immediately its clutch is 
disengaged, so permitting a direct drive in which there 
is no hydraulic loss. This arrangement also makes coasting 
possible when the converter drive is engaged. The free 
wheel is of the cam-and-roller type, in which rollers, 
situated in recesses round the inner or driving member, 
are used to lock the outer ring member. The inner 
member is driven by the converter and the outer is coupled 
directly to the propeller shaft. 

The gearing on the driving axle is carried in an 
aluminium casing mounted in such a way that the casing 
and all parts—with the exception of the spur gear, which 
is pressed on the axle shaft—can be dismantled without 
removing the wheels from the axle. The gearing consists 
of a simple double-reduction gear in which all bearings 
are lubricated under pressure by a pump in the casing. 
Spiral bevel gears are used in the first reduction and 
ground spur gears in the second reduction. The spur 
pinion can be meshed with either of the two bevel 
wheels by means of internal teeth so as to provide reverse 
gear of the same gear ratio. The forward or reverse motion 
is controlled by magnet valves, operated from a switch 
in the driver’s cab, and applying vacuum to either side 
of a two-way vacuum cylinder which moves the. pinion 
from one bevel to the other. As it is necessary for the 
train to be at rest before the direction of the gearing 
is changed, this control is interlocked with the torque 
converter switch, which must be in the neutral position 
before the former can be moved. 

The axles are fitted with light cast steel wheels having 
a diameter of 3ft. over the tread. They are carried in 
roller-bearing axle-boxes. The braking system is on all 
four wheels, and can be applied by either power or hand. 
The brakes consist of internal expanding fabric-lined 
shoes, which operate in four 17in. drums mounted on the 
axle ends outside each wheel, where they are readily 
accessible and are well cooled by the movement of the 
car. The power brake is applied by vacuum, the valve 
being controlled mechanically from the driving compart- 
ments, whilst the hand brake is of the Leyland patented 
double-ratchet type. 

For the suspension system semi-elliptic springs are 
used. The anchorage at each end consists of a swinging 
link, universally jointed at one end and free to move 
longitudinally at the other. This arrangement allows 
the axle to follow the curve of the rail and, at the same 





fixed to the casing. The casing is completely filled with 
fluid. Owing to the shape of the blading, and the fact 
that the fluid impinges on three sets of blades coupled in 
series, the torque can be increased up to the ratio of 4-8 
to 1. Labyrinth seals are used in the design to prevent 
short circuiting of the fluid between the rotor and casing. 
Other seals are included to prevent loss of fluid. Slight 
leakage is, however, encouraged for the purpose of lubri- 
cation, but the fluid so passed is collected in a small sump 


time, permits of a restrained sideways movement to 
cushion any shock received at the wheel flange when 
passing over points. Brackets are also fitted which limit 
the fore and aft movement of the axle, but do not normally 
take part in its constraint. 

The controls, with the exception of the hand-brake 
lever, are mounted in a compact group on a control 
column, one of which is installed in the cabin at each end 
of the car. All controls are so simple to operate that it has 
been found possible for a driver to take over control 








shaft, the other end of which is connected to the impeller 


and automatically returned to the reserve tank. 





of the car after only fifteen minutes’ tuition. All the 
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controls are duplicated at each end of the car, with the 
exception of the throttle and brake levers and the torque- 
converter change-over switch, which are removable. 
Additionally, the torque converter switch forms the master 
switch for the control column, without which the board 
becomes dead. It is also interconnected with other 
switches, so that it is impossible to start the engine or 
operate the reverse gear unless the torque converter is 
in neutral. 

The electrical equipment includes 24-volt batteries 
of 200-ampére-hour capacity, which are mounted forward 
of the engine under the floor where they are accessible 
through a trap doors An 800-watt, 24-volt dynamo is 
driven from the rear end of the torque converter by double 
V belts. 

As the engine is arranged under the floor in the centre 











GENERAL VIEW OF CHASSIS 


of the car, top overhaul can be carried out from inside 
the car after removing a detachable floor trap, whilst 
refuelling, lubrication, and the usual daily servicing can 
be completed without entering the car. The car having 
been placed over a pit, the engine and torque converter 
can be withdrawn as a unit. Owing to the simplicity 
of the control, very slight modification is necessary for 
multiple-unit train operation, in which each car carries 
its own power plant with all the control concentrated at 
a single station. 

The principal dimensions, &c., of the car are as 
follows :— 


Unladen weight. . 104 tons 
Fully laden weigh 13-1 tons 
Wheel base e's 21ft. Oin. 
Overall length .... 41ft. lin. 
Driving wheel diameter 3ft. Oin. 
Driving axle ratio 4-016 to 1 
Engine power 130 H.P. 


10 H.P. per ton 
3+ 25ft. per sec. 


Power/weight ratio .. 
Maximum acceleration 
Maximum s' aie 56 m.p.h. 
Approximate consumption* 3 13 m.p.g. 
Taken on a test run from Preston to Carlisle and back. 


, 
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American Engineering News. 





Chicago World’s Fair of 1934. 


Like the British Empire Exhibition of 1924, 
which was reopened in 1925, Chicago’s 1933 World’s 
Fair is to be continued this year. This is an outcome of 
its great popular and financial success, and its encourage- 
ment of transportation by attracting thousands of people 
from all parts of the United States, Canada, and Mexico, 
as well as visitors from more distant countries. Already 
some 600 concerns, including some from abroad, have 
signed contracts for space in the various buildings, besides 
over 150 individuals, universities, and associations. 
Apart from the exhibits, the Fair is an attraction by 
reason of its various entertainment features, and of its 
situation in a great park on the shore of Lake Michigan. 
The original contract provided that the site was to be 
cleared and converted into a city park by November, 
1934. The buildings will now be redecorated and opened 
for another season on June Ist. During the 54 months 
it was open in 1933, 22,565,859 admission tickets were 











sold, with a maximum daily record of more than 367,000 





on September 3rd. An average of 2s. per admission 
was received, although the rate for children was ls., 
and only 24d. on Fridays. The total expenditure by 
each person averaged almost 5s. Unprecedented, also, 
was the fact that the Exhibition had no subsidy from the 
city or from the State or Federal Governments, its funds 
being derived mainly from a bond issue of £2,000,000, 
the sale of space to exhibitors and concessionnaires, and 
the advance sale of tickets. At the close of the Exhibition 
on November 12th, the undertaking had about £200,000 
available for operating and rehabilitation expenses in 
1934. Since then, and up to the middle of December, it 
had received £75,000 from sale of space and advance sal= 
of tickets. Considerable expense will be incurred in 
redecorating the buildings and rehabilitating the grounds, 
but little or no structural repair work will be required. 
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loads may reach 30 to 40 tons on a wheel. When the wear 
amounts to even j;in., it can be felt and heard in the cars, 
so that on main lines heavy rails have often been removed 
and transferred to secondary tracks when but slightly 
worn. They may be salvaged also by shipping them to 
the mills to have the worn ends cut off and be re-drilled 
for the bolts. This procedure, however, involves so 
much track work, shop work, and transporation, that the 
total cost from the removal to the relaying of the rails has 
amounted to about £320 per mile of line. Experiments 
with building up the rail ends by welding, without remov- 
ing the rails, began some years ago, and gave such satis- 
factory results that the process is now carried on exten- 
sively, not so much for worn joints here and there, as for 
long, continuous stretches of line. Both electric and 
acetylene welding are employed, and the life of rails has 
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THE COMPLETED RAILCAR 


The revenue in 1933 exceeded the working expenses by 
£1,700,000. 


River Bank Protection. 


In dealing with river banks and lake shores 
subject to erosion, American engineers have developed 
innumerable types of bank protection. They have used 
woven brush mattresses covered with loose rock, per- 
meable jetties, or current breaks of brush or wire, or 
bundles of trees lashed together, stone paving, concrete 
blocks connected by cables to form a flexible or yielding 
mat, and concrete slabs laid to overlap like tiles. The 
selection in any one case depends largely upon the 
hydraulic or stream conditions and the character of the 
soil. In a recent case on the Scioto River, flood waters 
had cut back beyond a series of jetties and threatened 
to breach an important highway. Here a stratum of sand 
was being washed away, undermining the bank. For this 
case a line of steel plate sheeting was driven along the 
toe of the bank, backed by timber piles, and all cut off 
at the low-water level. The plates were 10ft. high, 4ft. 
wide, and jin. thick, driven with a lap of 6in. and 
spiked to the timber piles behind them. The was 
dressed to a slope of 1 in 2 up from this toe protection, 
and rows of wood piles were driven along the slope, 
extending to a depth of 35ft. Sacks of wet concrete, 
weighing about 100 1b., were then laid on this slope as 
@ flexible paving, the bags being held together by hori- 
zontal steel rods thrust into them while the concrete 
was still wet. Wires bent like croquet hoops were driven 
vertically into adjacent sacks, while vertical steel rods 
were driven into the lower rows of sacks. Of a different 
class is an asphalt mattress, made on a floating barge 
and hauled out by lines attached to the end. As used 
recently on the Mississippi River, the mattress was 
made in strips 20ft. wide and 300ft. long, but the plant 
has been enlarged so as to make it in widths of 220ft. 
Its thickness is about 2in. The hot asphalt is poured 
upon a steel deck, on which steel wire reinforcement has 
been laid, and is at once cooled by water sprayed upon 
it, and also sprayed on the underside of the steel deck. 


Welding on American Railways. 

Two particular applications of welding in railway 
work—apart from its use in the repair shops—are the 
building up of worn rails and the cutting up or scrapping 
of old locomotives and rolling stock. Wear of rails is 
concentrated at the ends, owing to the difficulties of 
making and maintaining joints that will hold up under 





the continual pounding of heavy wheel loads, which 





been increased for five years or more. On the Pennsylvania 
Railroad, the oxy-acetylene welding of both rails on 
670 miles of track has cost about £50 per mile, as com- 
pared with £320 for cropping. The welded surface is 
ground smooth and even. Points and crossings on railways 
and tramways are repaired and built up in a similar way. 
In scrapping steel cars, each car may be demolished 
entirely at one spot, or the car may be moved along from 
point to point for successive operations, the series of 
operations in either case being planned carefully for 
economic results. With locomotives, the boiler is raised 
and its plates cut to sizes suitable for a furnace charging 
box.. The frames and bed are also cut. 


Planers and Milling Machines. 

A discussion on the relative economic merits 

of planing and milling metal in machine shops, at a 
recent meeting of American engineers, indicated that both 
have their uses, although the matter was presented largely 
by those interested in milling machines. They claimed 
that the milling machine is steadily replacing the planer 
for small and medium work. As to heavy work, they 
considered that there would have been similar replace- 
ment, except for the great investment in present installa- 
tions of large planers. However, others considered the 
milling machine less adaptable to heavy work, especially 
in hard metal. For the planer it was stated that transfer 
of work from planing to milling is rarely, if ever, made on 
the simple basis of economic reasons, the character of 
the material to be worked being an important factor in 
considering such a change. The operation and mainten- 
ance of a milling machine are usually more complicated 
and costly than in the case of a planer, while the cutter 
cost of the former is much higher. Further, the milling 
cutter must be reground by a special expert, while the 
operator of a planer can usually grind his cutters, although 
it is quite general to have the grinding done at a tool-room. 
A planer has a broader purpose and thus must always be 
an important item in machine shop equipment. Being 
more versatile, it has a superiority where there is a variety 
of work to be done, and the jobs are in comparatively 
small lots. It was suggested that the special advantages 
of planers are sometimes overlooked in planning shop 
equipment, but records certainly indicate a growing pre- 
ference for the milling machine in recent years. Attention 
was called to that comparatively modern machine, the 
milling planer, which at the same operation can do milling, 
planing, boring, and drilling. Since it combines the prac- 
tical and economic features of both machines, it is to be 
considered when the question comes up as to whether to 
purchase a milling machine or a planer. 
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An Interesting Hydraulic Turbine. 


] IFFERENT industries have their own problems, 

and sometimes they pass them on to manufacturers 
of other plant. The English Electric Company, Ltd., of 
Stafford, was recently given such a problem to solve by 
[.C.I. (Fertiliser and Synthetic Products), Ltd., in the 
design of a hydraulic turbine for use with gas-charged 
water at a chemical works in South Africa. The water to 
be used for generating power was delivered, subsequently 
to its use in a chemical manufacturing process, under a 
head of 1700ft. to 1870ft. at a rate of about 477 gallons 
per minute. It contained from six to ten times its own 


factorily on site in South Africa, the impulse turbine 
runs at a speed of 1000 r.p.m., and is, as will be seen from 
the drawings reproduced in Fig. 2, overhung on the end 
of the generator shaft. The complete unit, in fact, is 
mounted on a combined cast iron bed-plate. With this 
arrangement only two bearings are required, and the 
design has the advantage that it is both simple, reliable, 
and inexpensive. A flameproof slip-ring arrangement 
being essential on account of the nature of the chemical 
works, the alternator slip-rings had to be totally enclosed. 
This requirement necessitated a Whittle belt-driven 





Fic. 1—JETS OF PURE WATER AND WATER CONTAINING DISSOLVED GASES 


volume of gas in solution. It was required that the turbine 
should extract the energy and discharge the mixture of 
gas and fluid to a height of 67it. The high head, of course, 
meant that the turbine must be of the impulse type, but 
the difficulty at once suggested itself that, owing to the 
drop of pressure as the water passed through the nozzle, 
the gas would no longer remain in solution. It was feared 


that the liberation of the gas in very large quantities 
would necessarily break up the jet into a spray from which 


exciter, which was mounted on the combined bed-plate. 

The casing of the turbine is split horizontally 
to provide easy access to the runner. Windage losses 
are reduced by adopting a narrow cover. The subdivision, 
the flat sides, and the internal pressure made @ massive 
east steel construction essential for thé casing, the more 
so as with the chemical process involved the back pressure 
might fluctuate and consequently @ high factor of safety 
was indispensable. Accordingly, a test pressure of 
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no useful work could be obtained. 
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70 1b. per square inch was specified and successfully 





all parts is secured. The expanding bush always ensures 
tight fit in the holes through the bucket lugs and disc, 
while the taper keys always press the buckets hard up 
against the disc shoulders. 

As previously mentioned, the runner is overhung, being 
carried by the generator shaft extension. Where the 
shaft passes through the water-cooled pressure gland 
of the turbine casing, it is sleeved with stainless steel. 
The axial force, due to the action of the pressure inside 
the casing on the cross-sectional area of the shaft, is 
taken up by a ball thrust. The streamlined inlet bend 
feeding the turbine has a nozzle controlled by a liand- 
operated spear. Both are of stainless steel, suitably 














FiG. 3—-TURBINE RUNNER 





polished. A ring of axial guide vanes rectifies the flow 
in the nozzle, so that a good jet may be formed and also 
guides the spear. As the discharge remains practically 
constant, and there are no changes of load on the generator, 
a governor is not required. An overspeed trip to guard 
against runaway in an emergency is, however, provided. 
The pendulum, which resembles the one used for the same 
purpose with steam turbines, takes the form of an 
unbalanced ring mounted directly on the shaft and held 
concentric with it by a spring. When the speed of the 
unit exceeds a given value, the spring pressure is overcome 
by the increased centrifugal force on the ring, and the 
latter swings over, becoming excentric with the shaft. 
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FiG. 2—GENERAL ARRANGEMENT OF TURBINE AND GENERATOR 


tion of the matter, however, suggested that these fears 
were unfounded, and nozzle experiments carried out by 
the customers at the Billingham works proved that by 
the use of a properly shaped nozzle and suitably designed 
buckets, the pressure energy of the water could ‘be con- 
verted, first, into velocity energy in the jet, and then 
into mechanical work so rapidly that the gas, in fact, 
had no time to come out of solution and had, therefore, no 
harmful effects. The two photographs reproduced in Fig. 1 
show jets emerging from the same nozzle. The upper 
one shows a jet composed of pure water, and the other one 
composed of water containing dissolved gas at 18 atmo- 
spheres pressure. It is difficult to find any essential 
difference between them. 

As far as the question of the exhaust against a head 
of 67ft. was concerned, the problem was met by causing 
the gas pressure to do the work. The inlet and discharge 
pipes and the casing of the turbine are so arranged that 
the latter is always completely full of the gas liberated 
by the water on its way through the turbine, and the 
pressure of this gas forces out the fluid discharged by 
the wheel. 

In the final design adopted and now working satis- 








withstood, and as a further safeguard an emergency 
bursting plate with exhaust pipe is connected to the top 
of the cover. The general arrangement of the set is shown 
in Fig. 2. The runner, of the type shown in Fig. 3, has 
buckets of mild steel alloy, its composition making it 
highly resistant to the gas-charged water. To secure 
perfectly homogeneous material, the buckets were stamped 
instead of being cast, as is the usual practice. They have 
accurately shaped splitter edges for dividing the jet with- 
out shock, and highly polished hydraulic surfaces to 
minimise friction losses and prevent wear. Their design 
is based on a thorough mathematical analysis of the 
relative water paths, the tests already mentioned, and 
on the results of plant in operation. The English Electric 
Company’s patented one-bolt bucket fastening is used. 
In this system each bucket is fixed to the mild steel 
disc by a single, slightly coned bolt, enclosed in an expand- 
ing split bush and alternate buckets bear on shoulders 
integral with the disc and on driven-in taper keys. The 
advantage of this arrangement is that it is easily possible 
to determine the forces statically, because there is only 
one bolt to bear them, and hence, efficient use is made of 
material, and great security and interchangeability of 








admits pressure water to the stainless steel power cylinder 
of a deflector, and the deflector is then pushed into the 
jet so that its energy is diverted from the wheel. 








ACCORDING to the Iron and Coal Trades Review, Mr. 
E. Ruska, of the Berlin Technical Academy, has con- 
structed a super-microscope without lenses and in which 
cathode rays are used in place of ordinary light rays. 
** Electronic lenses” are employed, which together with 
an electric field, deflect the cathode rays and although 
differing from glass lenses they have the same action on 
the cathode rays as glass lenses on light rays. In this 
microscope, materials in the state of foil (¢.g., aluminium 
foil, 0-001 mm, thick) are examined by a beam of rays and 
images obtained on a fluorescent screen. By using con- 
denser coils to concentrate the electronic radiation an 
8500 magnification is obtained, sufficient to bring out fine 
structural details of approximately 0-:00001_ mm. to 
0-000001 mm. owing to the extremely short wave- 
length of the radiation. Magnifications of 20,000 to 
30,000 have also been obtained. 
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Railway and Road Matters. 





Wuixst the receipts of the Mersey Railway during 1933 
fell from £211,933 to £209,636, the expenditure was 
reduced from £129,241 to £126,162. © number of 
passengers carried was slightly higher than the 124 million 
conveyed in 1932. 


Own to the fact that many exhibitors who have been 
approached are unable to complete their arrangements in 
the short time available before the proposed starting date 
—March 14th—the Advisory Committee of the first 
“ Buy British ” Exhibition Train, which includes repre- 
sentatives of the four railway companies, has decided to 
defer the commencement of the tour until September 12th. 


Str Vincent Raven, whose death occurred last week, 
was the third prominent railwayman who has recently 
died. The locomotive superintendent of the North 
Staffordshire Railway from 1902, Mr. J. A. Hookham, 
died on January 24th, and Mr. W. Clow, who was with the 
Great Central and became the superintendent of the line, 
and afterwards superintendent of the Southern Area, 
L. and N.E.R., on January 31st. 


THE easternmost platform line at King’s Cross terminus 
is No. 1] platform road. It is the principal arrival line 
and has its own platform. The next platform is served, 
on its east side, by No. 2 platform road, and, on the west, 
by No. 4 platform line. No. 3 platform road is much shorter 
and serves the northern half of the second platform from 
the east. It is now proposed to make No. 3 platform 
road the same length as the other lines, in order that it, 
too, may serve for the arrival of long-distance trains. 


Tue Great Northern and City Railway was opened on 
February 13th, 1904, thirty years ago. It was sanctioned 
in 1892 and, ten years later, an extension to Lothbury 
was authorised, but that was not carried out. A physical 
connection with the main line of the Great Northern 
Railway was always part of the scheme, but that, too, 
never materialised. By an Act passed in 1912, it was 
acquired by the Metropolitan Railway as from July Ist, 
1913, but still remains isolated from all other railways. 


In the ironfoundries of tho L.N.E.R., approximately 
500 men are employed producing about 30,000 tons 
weight of iron castings per year. Of these castings, 
approximately one-third of the total weight represents 
chairs made for the tracks. Large complicated cylinders, 
as well as routine small parts, such as axle-boxes, brake 
blocks, fire-bars, and chairs, are cast by these foundries. 
The company’s brassfoundries employ between 100 and 
150 men, and produce 3000 tons of brass castings per 
annum, 


THE Ministry of Transport railway statistics for 
November show that, compared with the corresponding 
month of 1932, there was an increase of 3-4 per cent. 
in the number of railway journeys and of 1-0 per cent. 
in the receipts from passengers. The tonnage of freight 
rose by 6-1 per cent., and the receipts from freight traffic 
by 8-0 per cent. There was an increase of 4-7 per cent. 
in the freight train mileage; the average train load was 
advanced from 124} to 129} tons, and the net ton-miles 
per engine hour from 454} to 467}. 

Ir was sixty years ago, on February 2nd, since the 
Great Eastern Railway extended its line from Shoreditch 
into Liverpool-street. At first it was used only for local 
traffic, and not until November Ist, 1875, did the through 
service begin: ‘The station was enlarged twenty years 
later by the opening, on April 2nd, 1894, of the east 
suburban side. . It has eighteen platforms, which are 
used for 1230 traine movements, conveying 230,000 
passengers, each day. Liverpdol-street is claimed to be 
the busiest station in the world, except that at Flinders- 
street, Melbourne. 


In the issue for February 16th of our contemporary, 
the Railway e, appeared a latter from Monsieur 
Riboud, chief of the administration of the Eastern Railway 
of France, which said, on the subject of the Lagny disaster, 
that ‘‘ nothing in the report which has just been made 
regarding the circumstances of the accident of December 
23rd supports the theory that the signalling was defective.” 
We take this communication to imply that there is no 
question of the automatic fixed signals indicating ‘‘ clear 
for the Strasbourg express whilst the line was still occupied 
by the Nancy train. We do not, however, read into this 
any intimation as to the accurate working of the cab- 
signalling on the second train. 


THE recent announcement that the Southern Company's 
electrical services to and from Sevenoaks will necessitate 
the extension of some of the platform lines in London 
Bridge Station—on the former South-Eastern and 
Chatham side—prompts our mentioning that in 1878 it 
was considered that the “ Brighton ” side of the station 
should again be enlarged. That would have been a costly 
matter, so the advice of Saxby and Farman, the signal 
manufacturers, was “= as to whether they could 
suggest an alternative. ey proposed that the platforms 
should be lengthened in an outwards direction, so that 
each road could accommodate two trains and that the 
signalling be altered so that a driver could know whether 
he was ing into a free or a partly occupied platform. 
New connections were put in outside the station, and 
each platform line could then be used for both arriving and 
departing trains. 

Over fifty years ago, one of the many hundreds of 
locomotive crank axles manufactured at the River Don 
Works—now Vickers Works, of the English Steel Corpora- 
tion—was despatched to Australia, and, in November, 
1881, was put into service by the New South Wales 
Government Railways on one of their engines. Since 
that date the locomotive in which this crank axle was 
fitted has been continually in service, and altogether has 
run 917,400 miles, and, in the words of the chief mechanical 
engineer, “the crank axle was only removed owing to 
its locomotive being withdrawn from traffic, both the 
journals being in good condition and allel.” The 
number of revolutions completed by this crank axle 
during its long journey of 917,400 miles was approxi- 
mately 300 millions, which is many times the number of 
reversals of stress generally applied when carrying out 


Notes and Memoranda. 





Accorpine to Mr. W. H. Melaney, in Blast Furnace and 
Steel Plant, the breaking of sheet and tin-plate rolls is in 
95 per cent, of all breakages caused by a too rapid heating 
of the chilled rolls, breakage usually pore. oo at the 
middle of the barrel. A breakage at the necks is caused 
by longitudinal expansion of the barrel and the resulting 
increased friction in the journals. 


A MACHINE has recently been developed ye Pe Mattison 
Machine Works, Rockford, U.S.A., says Machinery, for 
the internal grinding of tubes and pipes, in which a 
flexible abrasive-coated belt travels around pulleys and 
through the tube at high speed. Rolls support the tube 
and also revolve it during the grinding process. At the 
beginning of the operation, the abrasive belt is threaded 
through the tube and made endless by applying a special 
splicing tape. Grinding pressure is obtained by means 
of an expansible pneumatic head, which is attached to a 
hollow ram rod, compressed air being passed through the 
rod to expand the head. 


Durie the course of researches on coal mining explo- 
sives, it was found by Mr. C. A. Naylor and Professor R. V. 
Wheeler that the ability of a detonating explosive to 
ignite firedamp depended not so much on its composition 
as on the conditions of detonation. Under test conditions 
a small quantity—4 oz., and in some cases 2 0z.—of any 
of the British permitted explosives could ignite a mixture 
of firedamp and air if the cartridge was in direct contact 
with the mixture; whereas, if the explosive was within 
an unstemmed shot hole, 8 oz. could be fired into the most 
explosive mixture of firedamp and air without causing 
ignition ; and the provision of but lin. of dry clay stem- 
ming allowed of as much as 28 0z. being fired without 
ignition resulting. 

In the Departments of Mining and Fuel Technology of 
the University of Sheffield a study has been made of the 
conditions necessary for the combustion of timber, of the 
thermal considerations affecting fire-proofing, and the 
methods available for this purpose. The factors influencing 
the impregnation of wood by saline solutions have also 
been studied and experiments made on the penetration of 
liquids into wood under varying conditions. Among the 
results of the investigation are the following conclusions. 
Ammonium phosphate, sodium tungstate, sodium silicate, 
and certain other salts may be used as fireproofing agents, 
but of these ammonium phosphate is to be preferred. For 
ammonium phosphate a concentration of 360 grammes per 
litre produces the best results. 


A SIMPLE method of preventing the seizing of chucks 
and face plates on lathes, by which all risk of damage to 
the spindle is eliminated, is to place between the boss of 
the face plate (or chuck) and the lathe spindle flange half- 
a-dozen thicknesses of good brown paper soaked in linseed 
oil and paraffin. Such a medium is all but non-compres- 
sible, and it is considerably inflammable, says Mr. J. T. 
Towlson, in the Machinist. To release the face plate, it 
is only necessary to apply a blow lamp to the inflammable 
washer, when it is charred away, thus releasing the plate 
or chuck. Besides paper, the writer has used washers 
of lead, of a thickness of jin. and lin. wide, with equally 
good results. Various equivalents, amenable either to 
charring or melting, will readily suggest themselves. 


THE tempering and heat treating of strip material 
for safety razor blades must be done with great exactness. 
Inductive heating is being used in the plant of one large 
American manufacturer, says Heat Treating and Forging. 
To be sufficiently fast, the job called for a frequency 
of 4800 cycles, and to generate this was the problem. 
The usual type of synchronous generator for this frequency 
would require 160 poles and a speed of 3600 r.p.m. The 
solution came by using a water-cooled inductor-type 
generator. There are still effectively 160 poles, but no 
winding is required on the rotating part. The field winding 
is a stationary coil, concentric with the shaft. As is well 
known, in this type of generator the magneti¢ flux passes 
across the gap to the rotor, and flows out through narrow 
solid pieces on the periphery, and thus creates an alternat- 
ing voltage in the stator winding. The machine is rated 
60 kW. It is totally enclosed and is cooled by water pipes. 


IN a recent paper delivered by Dr. R. D. Gifford before 
the Junior Institution of Engineers, a description. is 
given of a process recently perfected by a Belgian engineer, 
M. Henry, for dealing expeditiously and cheaply with the 
slurry arising from coal washeries consisting of coal dust 
and finely divided clay from the coal and dirt, many 
thousands of gallons of this dirty water beifig produced 
per minute, and its cleansing and disposal being a diffi- 
cult problem. Instead of running it into settling ponds 
and allowing the suspended matter to settle out, and then 

umping the water back to the washer for re-use, M 
nry has found that by adding @ small proportion of 
starch solution and of caustic soda to the water coming 
from the washery, a notable increase in the rate of settling 
resulted. After prolonged investigation with a view to 
determining the most appropriate quantities, he found 
that the best conditions were that the slurry water should 
be slightly alkaline; the starch grains must be frozen 
previous to being used, and the reagents must be added in 
@ correct manner and in the correct quantity to obtain 
the best results. The necessary alkalinity is obtained by 
adding lime water to the slurry, 1 lb. of ground yuick- 
lime being sufficient to treat over 400 gallons of water. 
The grains of potato starch are cooled to a temperature 
somewhat below the freezing point of water; 1 oz. of 
starch will treat approximately 1000 gallons of water 
and 1 oz. of caustic soda about 400 gallons. The flocul- 
lated deposit obtained by the process is easily filterable, 
is richer in coal content due to the selective absorption of 
the clay and other materials which produce ash. The 
treatment of sewage sludge by @ similar process was 
explained, and its rapidity and the small space required 
for its operation as compared with the usual methods of 
sewage purification and disposal was referred to. It was 
stated that the output of a standard apparatus, 30ft. 
by 30it., was about 20 tons of dry sludge per twenty-four 
hours, so that five or six would suffice to treat the sludge 
from a city having a population of 1,000,000, and a sewage 





duration fatigue tests. 





flow of, say, 30,000,000 gallons per day. 


Miscellanea. 





A Bacon factory capable of dealing with about 3000 
pigs @ week is to be built at Dideot. 


A NEW cement factory is to be erected on the site of the 
disused shipyard formerly belonging to William Beard- 
more and Co., Ltd., at Dalmuir. 


THs mines of the Transvaal purchase each year about 
6500 tons of drill steels, valued at approximately £300,000. 
They also purchase nearly £500,000 worth of rock drill 
spares. 

THe Town Council of Hastings has decided to lay out 
land at Pebsham Farm, on the western boundary of the 
borough, as @ municipal airport at an estimated cost of 
£40,000. 


NICKEL ore deposits extending to over 16,000,000 acres 
have been discovered in Korea. The average nickel 
content of the ore is reported to be 3 per cent.—about 
the same as that of the average Canadian ores. 


Tae Dominion Bureau of Statistics at Ottawa, in a 
report on the petroleum industry in Canada, 1932, shows 
@ production during that year from Canadian wells of 
1,044,412 barrels as against 1,542,573 barrels in 1931. 


Propuction of more than 100 tons of sheets per hour 
on the continuous mill of the Otis Steel Company, Cleve- 
land, is believed to have set a world’s record in the rolling 
of automobile body sheets. A total of 1784 tons was 
produced in 174 hours. 


ACCORDING to a recent statement by Mr. F. Lawrence 
the percentage of scrap due to faulty work in the shops 
of the Austin Motor Company, Ltd., is slightly less than 
1} per cent. of the prime cost, comprising productive 
material and productive labour. 


Tae new railway between Florence and Bologna is 
to be opened in April. It is 54 miles long and cost some 
20 million pounds to construct. In the space of 32 miles 
it passes 31 tunnels, 38 bridges, and 180 subways; one 
tunnel through the highest point in the Appennines is 113 
miles long. 

Tue Official Returns rendered to the Electricity Com- 
missioners show that 1536 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of January, 1934, as compared with the 
revised figure of 1338 million units in the corresponding 
month of 1933, an increase of 14-8 per cent. 

THe Pan-Ukrainian Physico-Technical Institute is 
said to have constructed an electrostatic generator making 
it possible to obtain a continuous current of 4 to 5 million 
volts. Up to the present the Institute had produced high- 
voltage installations with continuous current up to 700,000 
volts, and alternating current up to 2 million volts. 


A NEw railway is to be built in Bulgaria between 
Karlowo and Makotzew, a distance of about 60 miles, 
which will require the construction of eighteen tunnels. 
Negotiations are proceeding between Bulgarian tobacco 
planters and German railway equipment works, which 
are expected to lead to a barter agreement, so it is probable 
that the bulk of the equipment for the new railway will 
be supplied by Germany. 


TuE factory of Ley’s Malleable Castings Company, Ltd., 
of Derby, is to be extended by one-third, although it is 
claimed to be the largest of its kind in Europe. This 
involves the building of an additional foundry for which 
the necessary plant is in process of preparation, and it 
is hoped that the new buildings will be ready for pro- 
duction by June. The area of the works will thereby be 
increased to 40 acres, give employment to over 2000 men, 
and have a capacity of 400 tons of malleable castings per 
week. 

Tue 60ft., 14ft. beam, New Zealand steam tug“ Hipi” 
was recently converted from steam to oil engine drive 
by installing two 50 B.H.P. Petter “‘ Atomic ”’ oil engines, 
running at 330 r.p.m. The new machinery has resulted in 
an increase of speed from 7-5 to 9-1 knots. The “ Hipi” 
is used for towing lighters to ocean-going ships anchored 
in the roadstead at Gisborne, and also for transporting 
waterside workers. The preliminary trials and service 
runs with the new engines seem to indicate a considerable 
economy in working. 

A DEVice for reproducing the various jolts and jars 
which watches receive in service has just been brought 
into use by the Great Western Railway in connection with 
the testing of watches prior to their issue to the staff. 
Every watch is subjected to a fifteen minutes’ test, during 
which time it receives 1200 shocks. If, at the end of this 
time, it is found to be working correctly, it is passed for 
service. The device comprises a small wooden tray 
holding twelve watches, one end being fixed while the 
other is rapidly jerked up and down by an electric motor. 


A new hydro-elestrie project for harnessing the Indus 
at Malakand has been fully investigated by Mr. H. P. 
Thomas, chief electrical engineer, Punjab, says the 
Electrical Review. The cost of the scheme is estimated 
at Rs. 40 lakhs. From Malakand to Peshawar the trans- 
mission line will be 72 miles long. The scheme involves 
lengthening the existing 2} miles long Malakand tunnel 
by half a mile. It will give a fall of about 250it. to the 
turbines in the power-house. The project will be capable 
of yielding 12,000 kW in its first stage, but it will be 
possible to increase it by further stages. The voltage 
will be 66,000, and that of the distribution line, which 
will be on the grid system, will be 11,000 volts. 

TH total generating capacity in service in Austria 
at the end of 1932 was about 1,031,000 kW—exchiding 
installations below 500 kW—65 per cent. being operated 
by water power and 35 per cent. by thermal plant. Of 
the total, 67 per cent. was in public supply service, 27 
per Gent. in private industrial installations, and 6 per 
cent, in traction service. The energy generated during the 
year amounted to 2,183,000,000 kWh, of which 81 per 
cent. was derived from water power and 19 per cent. 
from thermal plant (mainly steam, there being, however, 
seventy Diesel sets of 16,000 kW, generating about 
9,000,000 kWh). The energy generated for public supply 
was 65 per cent., by industrial plants 30 per cent., and by 








traction plants 5 per cent. of the total. 
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ANNOUNCEMENT. 


“THE METALLURGIST.” 

Owing to the publication of a special Supplement 
on the British Industries Fair with this issue, the 
next number of THE METALLURGIST will be published 
next ueek, March 2nd. 








SURFACE CONDENSERS. 


It is more than twenty years since the Institu- 
tion of Mechanical Engineers discussed a paper on 
condensing plant, as distinct from laboratory 
investigations into heat transmission and conden- 
sation. Even then the paper presented by Mr. 
A. E. L. Seanes in 1913 was largely of a descriptive 
nature, and as its title—‘‘ Modern Condensing 
Systems ’—implies, ranged over the whole field 
of steam condensation. Even, therefore, had the 
paper, “Some Factors in the Design of Surfacing 
Condensing Plant,” by H. L. Guy and E. V. 
Winstanley, read by the authors before the Insti- 
tution last Friday, attained only a mediocre 
standard, it would, none the less, have been wel- 
come after so long an interval. In fact, it is 
admirable, not only for the remarkable clarity of 
its arrangement, but also because the authors have 
correlated laboratory experiments with tests of 
actual condensers, and presented their conclusions 
in a manner which is at once serviceable to the 
practical engineer. To find any paper of a com- 
parable nature, it is necessary to go back to that 
delivered by Professor A. L. Weighton before the 
Institution of Naval Architects as long ago as 
1906. At that time, although the surface condenser 
had been in use for many years, it had only reached 
a very early point in its real development. Engi- 
neers were only just beginning to emerge from what 
might be defined as the “‘ so many square feet per 
horse-power ”’ theory of condenser design, and the 
possibility of improvement by the removal of 
tubes was only vaguely understood. Since that 
date development has been rapid. The change 
may be summarised by two sets of comparative 
figures. Mr. Baumann, speaking on the paper 
when it was read at Manchester three weeks ago, 
pointed out that during the last fifteen years 





cooling surfaces had been reduced from about 
2 square feet per kW to 1 square foot, and Mr. 
Guy in London made the remark in reply to Mr. 
Selvey that had his recommendations been 
adopted the pressure drop through the steam side 
of modern condensers might still be lin. of mereury 
instead of one-third to one-half of that figure as it 
is to-day. 

To those interested in the development of con- 
densers, but not directly concerned in the produc- 
tion of improvements, it seems that the work has, 
to some extent at least, been hindered by miscon- 
ceptions held not only by users of condensers, but 
even by designers themselves. For although labo- 
ratory experiments with single tubes or even 
banks of tubes can provide excellent material for 
the designer to work upon, they do not by any 
means truly represent the conditions within a con- 
denser. As an example of the possibilities of error 
into which the laboratory worker may be led, the 
manner in which condensation occurs upon the 
tubes may be considered. More than one speaker 
challenged a statement—not, in fact, made at all 
by the authors, except as a convenient assump- 


307 | tion—that a thin film of water existed on the outer 


side of the tubes. It was contended that actually 
drops formed on the tubes, coalesced, and fell off ; 
and that this action could be seen occurring by 
observing the interior of a condenser through a 


2| glass window. There seems at first sight but little 


chance of rebutting such evidence. Mr. Guy 
himself admitted that he had made such observa- 
tions of the outer rows of condenser tubes, and 
seen the action described. But, how, he asked, 
could any such state of affairs exist among the 
lower tubes which were subjected to a bombard- 
ment of drops equivalent to a rate of precipitation 
between lft. and 2ft. per hour, as compared with a 
corresponding rate for the most violent of rainr- 
storms of no more than 2in. per hour? Equally 
effective was Mr. Guy’s disposal at Manchester of 
the idea that gravitational effects will naturally 
tend to cause the air, being the denser medium, 
to settle to the bottom of the condenser. Assum- 
ing a room to be full of smoke, consisting of par- 
ticles of carbon far more weighty than the sur- 
rounding air, would any engineer believe that by 
cutting a hole in the floor the smoke would drop 
through ? 

Much very effective and important work has 
been done on the problems encountered in con- 
denser design. The proceedings of most of the 
Institutions contain frequent references to papers 
on heat transmission through tubes. the condensa- 
tion of steam on tubes, the effect of air leakage 
into condensers, and similar isolated factors. The 
economic side of condenser operation, too, has been 
carefully studied, with the influence of economic 
considerations on the best vacuum to be adopted 
in various circumstances. But throughout its 
course of development the surface condenser has 
been dogged by the contrast between its apparent 
simplicity and its actual complexity, and by the 
difficulties encountered in obtaining comparative 
tests from different plants. The great effect of 
dirty tubes, to take but one example of the 
variables encountered, is well exemplified by the 
dispersion of points in one of the diagrams of test 
results given by the authors of the paper. It is 
probably on account of this difficulty of testing 
that the design of the condenser has lagged behind 
that of the turbine. As Engineer Vice-Admiral 
Brown said in the discussion in London, the 
condenser is still ‘the Achilles heel” of a steam 
plant installation. The paper, ‘Some Factors in 
the Design of Surface Condensing Plant,’’ has done 
much to clarify the present position, but it by no 
means represents finality. When every maker 
has his own idea of what constitutes the best tube 
plate arrangement ; when it is not decided whether 
it is best to extract the air from the centre or the 
bottom of the condenser ; while the reason for the 
existence of a condensate temperature appreciably 
above that corresponding to the vacuum has not 
been explained ; and while K, in the same con- 
denser can be found to be as high as 2700 and as 
low as nil, it is obvious that much yet remains 
to be done, and we trust that the Institution of 
Mechanical Engineers will not allow another score 
of years to pass before it returns to the subject. 


Rules of Thumb. 


Dr. PANnGLoss’s famous assertion may bear 
two interpretations. Either, that no world could 
possibly be better than that in which we live; or 
that no better world is conceivable in the circum- 
stances, meaning that the condition of the world 
at any moment is the outcome of all the precedent 








conditions. The second interpretation is less 











popular, but more philosophical than the first. 
For, whatever exceptions there may be in the 
tenuous atmosphere of metaphysics, the law that 
every effect is the result of a cause holds true in 


all mundane affairs. Hence, the not uncommon 
recreation of maligning the past by comparing 
it with the present is grossly unfair. The past 
could not be different from what it was because 
none of the additional causes which have 
moulded the present then existed. Amongst the 
things of long ago which are contemned by the 
more scientific present are the rules of thumb 
which formed the working formule of the artificers 
and craftsmen of dead generations. But it should 
not be forgotten that in the rule of thumb the 
knowledge of the day was crystallised, and that 
even at this time we are piling up, or at any rate 
employing, formule which before many years are 
past will be condemned as unscientific. Have not 
the Newtonian laws been shaken by the hypo- 
thesis of Einstein, and are not such simple state- 
ments as those covered by the laws of Boyle’s and 
Charles and Hooke being challenged? Who 
knows but that in time the whole basis of electrical 
engineering may crumble under a spiteful attack 
on Ohm’s law, which is the sheet anchor rule o’ 
thumb of every electrician? But we may justly 
claim for this generation that these laws and 
their kindred are sufficient for its purpose. 
When the old wheelwright taught his apprentice 
that the area of a circle was three-quarters of the 
area of a square which contained it, he employed 
a rule of thumb which was accurate enough at a 
time when fine measurements were neither made. 
nor attainable, nor appropriate to the class of 
machines with which he dealt. So with many 
of our familiar laws. They may not be scientifically 
accurate, they may even be irrational; but they 
are adequate. 

What is a rule of thumb? Hoy does it differ. 
if at all, from any other rule? Few of us have 
time to trouble about the rational foundations of 
the rules and formule we use daily in our work. 
When we say the horse-power of an engine is 
P.L.A.N. divided by 33,000, we do not trouble to 
think of all the implications in that simple rule ; 
or when we estimate the tractive effort of a loco- 
motive on our slide rules we do not think of all the 
cancellations which have reduced the expression 
to its simple form. Life is much too short for that. 
Again, we use past experience to estimate propor- 
tions, as when we allow six gallons of water for 
every pound of condensate in a steam condenser, 
or assume ‘that the net heat abstracted in the 
condenser from the steam is the convenient number 
of 1000 B.Th.U. per Ib..” which, according to Mr. 
Guy, is one of the most unfortunate misconceptions 
which has dogged the development of condenser 
technology. Ordinary men would never get their 
work done if, every time they took up Molesworth 
or Kempe, they had to familiarise themselves 
with the rational bases upon which the formule— 
virtual rules of thumb to the user—are founded. 
But, as in the case to which we have just referred 
the perpetuation of a rule of thumb after advancing 
science has shown it to be erroneous, must be 
guarded against by vigilance and re-investiga- 
tion. We may claim that the rules of thumb 
which we cull from our pocket books have a rational 
scientific and mathematical foundation, whereas 
the old rules of thumb were simply an expression 
of accumulated experience and could not be 
logieally explained. But after all that is only 
moving the matter back a step or two, for are not 
all our laws fundamentally no more than the defini- 
tion of experiences which are constant or regularly 
perpetuated ? The ancient miner, who knew that 
he could not pump from more than four fathoms, 
had got down to the essential practical truth. 
Torricelli told him why it was true, but as far as 
the miner’s problems were concerned they were not 
altered a whit. This is not to underrate Torricelli’s 
discovery, or any akin to it. Their inestimable 
value is that they give us a generalisation to which 
we can strike back when our rules of thumb will 
not meet the problems with which we are faced. 


There is, then, we suggest, a measure of unfair- 
ness and disingenuousness in our contempt of 
rules of thumb, and it is with pleasure that we 
find a scientist saying a good word for them. 
Writing on “‘ Physics in the Building Industry ”’ for 
the Institute of Physics, Dr. R. E. Stradling, a 
member of the Institution of Civil Engineers, a 
Doctor of Philosophy, and a Doctor of Science, 
says: “ Until we reach a complete knowledge of 
Nature, I believe rules of thumb are essential 
guides for those who are faced, as the builder or 
engineer is, with the carrying out of a piece of work, 
whether he knows the basic principle or not .. . . 
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To scoff at or neglect the traditional knowledge of 
an industry is worse than suicide for the scientific 
worker, for he will impede the development of the 
industry by fostering the spirit of antagonism 
between the practitioner and science. . From 
my own experience I can only offer you my most 
sincere conviction that the practitioner knows 
very much more than the scientific worker about 
the job in hand, but his knowledge is instinctive, 
only strictly applicable to traditional work, and 
almost incapable of expression in words at the 
present time.”” Those who have read that charming 
book by Mr. Harry Brearley, ‘‘ Steel Makers,” will 
feel that between him and Dr. Stradling there is 
full accord on the value of instinctive knowledge 
and the rules of thumb—sometimes not even 
expressible in words—which men win by 
experience. 


Benevolent Funds. 7% 


ALTHOUGH he was quite out of order, Mr. 
Richard Allen did an admirable thing in raising the 
question of the Benevolent Fund at the Annual 
General Meeting of the Institution of Mechanical 
Engineers on Friday last. The Benevolent Fund 
is an independent organisation, and in con- 
sequence there are few opportunities for bring- 
ing its needs before the members of the 
Instititution at general meetings. It owes so 


much to Mr. Allen’s father and to himself that 
no fitter person to advance its needs could have 
been found. The discussion which followed Mr. 
Allen’s appeal was illuminating, for it showed that 
there was still considerable misunderstanding 
about donations, subscriptions, and membership ; 
some of those who spoke—obviously reflecting 
the view of many others—understood that it was 
necessary to become a member of the Fund by 
contracting to pay a fixed annual sum and that 
no other method of contributing small sums 
existed. That, as a matter of fact, is far from the 
case, for the Fund is only too happy to accept 
sums of any dimensions from those who are not in 
& position to become members of it. If every 
member of the Institution would give but a shilling 
a year the Fund would be relieved of all financial 
embarrassment. There arenowover 11,300members 
of the Institution paying annual subscriptions vary- 
ing between thirty shillings and four pounds. We 
venture to advance for consideration the suggestion 
that members should be asked to agree voluntarily 
to the pounds becoming guineas. This would be a 
very small tax on members of any grade, but if all 
consented it would bring in a comfortable annual 
sum of over £1500, which, in the course of a few 
years, would place the Fund in such a position that 
it could face without heartbreaking another 
depression as deep as the one which is now stressing 





it beyond its limits. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


HE annual general meeting of the Institution of 

Mechanical Engineers was held last Friday, 
February 16th. The President announced the death 
of Sir Vincent Raven, and the members stood for a 
few moments in respect for his memory. Mr. L. St. L. 
Pendred (retiring Past-president) and the Right. 
Hon. Lord Invernairn were elected Hon. Life Members 
of the Institution. After the presentation of prizes 
for papers read during the last session, the President 
moved the adoption of the Annual Report, and Mr. 
Bruce Ball seconded. Some discussion of the Bene- 
volent Fund immediately followed, when Mr. R. W. 
Allen spoke upon the subject. It served to reveal 
that misconceptions existed among the members as 
to the subscriptions that may be made to it. A 
number of suggestions were put forward to meet the 
difficulty. Following the unanimous adoption of the 
Report, the Secretary announced the result of the 
ballot for the election of the Council as follows :—Pre- 
sident, Mr. Charles Day; Vice-presidents, Colonel 
Davidson, Sir Ernest Petter ; Council, Mr. E. Bruce 
Ball, Mr. Sterry B. Freeman, Eng.-Admiral Sir 
George Goodwin, Mr. Frederick Samuelson, Mr. 
W. A. Stanier, Major S. J. Thompson, Mr. Reginald 
Wailes (Associate Member). 

Mr. Alan E. L. Chorlton then said that it was his 
duty to induct the new President, Mr. Charles Day, 
into the chair. He had known Mr. Day for thirty 
years. He was the father of the Diesel engine in this 
country, and it was largely a result of his skill that 
it had been brought to its present state. In reply, 
Mr. Day said that he was proud to fill the position of 
President. He had succeeded a man who, in spite of 
a serious illness, had worked admirably and courage- 
ously for the Institution. He hoped that Mr. Chorlton 
would be able to continue with his work in the special 
direction he had chosen. 

In proposing a vote of thanks to the retiring Pre- 
sident, Dr. Hele-Shaw remarked that different 
institutions had different ideas as to how long the 
President should remain in office. The duties of the 
President of the Institution of Mechanical Engineers 
were so great as to make one year physically quite 
enough. As an example of what a President was 
called upon to do, he said that Mr. Chorlton had 
attended nine meetings of the Council, sixteen special 
committees, eleven local branches, and no less than 
seventy social functions. For the first time, the 
President of the Institution had been able to bring its 
activities before the Government. At the annual 
dinner three members of the Government had been 
present. The Board of Education had been told what 
the Institution was doing. 

Mr. R. W. Allen seconded the vote, and con- 
gratulated Mr. Chorlton on his restoration to health. 
Replying, Mr. Chorlton thanked Dr. Hele-Shaw and 
Mr. Allen, and paid a tribute to the work of the 
Institution staff. 

The new President then called upon Mr. H. L. Guy 
and Mr. E. V. Winstanley to present their paper on 
‘“‘ Some Factors in the Design of Surface Condensing 
Plant.” 

Only four members took part in the discussion. 

Mr. W. M. Selvey said that when the first attempts 
were made to develop high vacua a figure of about 
K =450 was obtained in a few very favourable cases. 
The development of the kinetic type of air pump 





changed the situation entirely, owing to its capacity 
for dealing with large volumes of vapour at a low pres- 
sure. Cases of excessive steam friction were all too 
many. The worst case he had to deal with was nearly 
lin. Hg, but by removing baffles and tubes this drop 
was very materially reduced. For many years the 
design was entirely empirical, and he was not sure 
that it was yet out of that stage. Size, as such, 
tended to heat conservation, and hence a large con- 
denser was much more difficult than a small one to 
design economically. The ideal condenser from a heat 
dissipation point of view was a ribbon of two or three 
rows placed across the stream. That lead to an enorm- 
ous shell. Compression was obtained by crumpling 
up the ribbon or curling it into a ring. It was always 
a handicap for steam to have to pass through a barrier 
to get to the furthest tube where it meet its fate. 

It seemed certain that a water film was pure assump- 
tion. It appeared that condensation took place at 
point sources by the formation of drops, which seemed 
to be the reverse process to steam bubble formation. 
What was the process whereby the molecules of water 
were formed from the molecules of steam, and how 
was the energy dissipated ? Apparently, super- 
cooling of the steam was essential to start the process. 
As, however, any temperature pocket became a 
source of condensation points it was difficult to detect 
supercooling, especially in steam initially wet. 

The round shape of tube was essentially bad if 
heat transference by convection was equated to pres- 
sure drop. A streamline shape of tube was greatly 
superior, and that knowledge had been applied to 
economiser tubes. If Ks was to be taken as a con- 
stant within ordinary commercial limits, it must 
either be about 1500 or the special points at and above 
2000 must require a separate examination for unique- 
ness. He thought it was fair to say that the work of 
Eagle and Ferguson had now been incorporated into 
everyday work as quite acceptable and helpful, 
and K,=1100 to 1200 seemed to be a reasonable 
commercial value. 

From special cases with very low friction loss he 
was inclined to think that the uniqueness of values 
of K greater than 2000 lay not in the possibilities 
of action at the surface, but rather in the steam and 
surface disposition. The authors had made play with 
Grashofs’ formula in a way that he had always 
sturdily resisted. As a question of merit, the differ- 
ence t,—t, should not be mixed up with heat trans- 
mission. The dragging in of pressure drop as the 
father of the difference was a matter of doubtful 
parentage. 

The simple criterion was 

Ww t,—t 
Castine ee 5 
ons s loge ts—te 
Where W=lb. of water. 
S=surface in square feet. 
K was B.Th.U. per square foot per hour per 
1 deg. Fah. 
The relative merits of different designs could be 
determined by using this K and by the value of t,—t, 
independently. 

Many years ago Professor Josse had published his 
classic experiments on condensers, and showed how 
the heat transmission in the air-rich vapour stage was 
not very different from dry air. It ought to be pos- 





sible, if one had the time and opportunity, to start 
at the vapour end and work backwards, finding the 
surface which physically must be actually employed 
in dealing with vapour. He believed that evidence 
in favour of values of Ks greater than 2000 would 
soon be sensed. 

A condenser recently built in the States with 
symmetrical plates formed in radial lines with external 
coolers would be suitable for such investigations. 
The results published proved K = 698, and he suspected 
very strongly that investigations on the lines sug- 
gested by the authors would reveal considerable air 
drowning in spite of the excellent result. 

No one, as far as he was aware, had built anything 
of this nature in this country, and he was not suggest - 
ing that it was an ideal design. 

Engineer Vice-Admiral H. A. Brown considered 
the paper an outstanding one that would help 
designers in constructing condensers from compli- 
cated data and would be of the greatest assistance 
in turbine design as well. Referring to the effect 
of dirt in the tubes, he said that in the Navy trouble 
experienced in tropical waters from scaling of the 
tubes had been cured by sand blasting. Without 
being the least harmful to the tubes, it very effectively 
cleaned them. He was impressed by the enlighten- 
ment of the firm with which the authors were con- 
nected in allowing the data to be made public. 

Mr. A. L. Jenkin said that he had a number of 
questions to ask the authors. 

The flow of steam across the tubes was only at 
right angles if the steam inlet of the condenser was 
the same dimension in length as the length of tubes 
between tube plates. That was usually not the case ; 
thus, as the steam distributed itself throughout the 
tube length it came in contact with the tubes in an 
angular direction for a considerable depth of the 
condenser. The condition appeared to make it 
necessary for the mean temperature difference to be 
calculated upon formule which would give a slightly 
different value to those adopted by the authors. 

The authors stated that a difference between 
vacuum temperature and cooling water inlet tem- 
perature of 23-24 deg. Fah. represented the economic 
vacuum for industrial plants and for power stations 
other than those intended to operate at very high 
load factors. Did they consider 20 deg. to 21 deg. 
Fah. would represent the economic difference for the 
high load factor stations ? 

He noted that the authors suggested a constant 
value of 1350 B.Th.U. per square foot per hour per 
deg. Fah., and, further, that on the average the 
resistance on both the steam and water sides of the 
tubes was in the main due to water films of sub- 
stantially similar dimensions. Accepting the latter 
observation, it appeared reasonable to assume that 
the value of K, increased with higher temperature of 
the water film on the steam side, 7.e., Ks increased 
with lower vacuum conditions. In addition, the 
steam and/or water velocity might affect the value 
of Ks. These two points might be responsible in part 
for the lower rates of heat transmission at light 
loading, although there was no doubt that redundant 
surface was mainly responsible. 

The diagram showing the individual rates of heat 
transmission was most interesting. In this connection 


(1) Was it considered that the higher rates of 
heat transmission on the alternator side were due 
to the tendency of the steam being ‘“ thrown” 
over to that side on account of the contour of the 
turbine exhaust chamber ? 

(2) Were there any baffles or guide plates in the 
steam space of the condenser shown which might 
account for the high rate of heat transmission at 
such a point as D, ? 

(3) From the figures it would appear that a 
shallower tube nest in radial directions on the 
turbine side might be adopted. Had anything been 
tried in this direction ? 

Dr. A. L. Mellanby said that he felt he was renewing 
his youth in again discussing condenser problems. 
He had played some humble part in the experiments 
on steam condensation of Callendar and Nicolson. 
The authors made no mention of that work. Refer- 
ence to it might have cleared up some of the diffi- 
culties. He had also been associated with the real 
“battle of condensers.” The authors made no 
reference to Professor Weighton’s paper read 
before the Institution of Naval Architects in 1906. 
Many of the points with which the authors had 
treated were dealt with many years ago in that paper. 
It broke away from the idea of so many square feet 
per horse-power, and the author showed how to 
design for easy passage of the steam. On the ques- 
tion of underloaded condensers, Dr. Mellanby asked 
Did the whole of the condensation really occur at the 
top ? He thought that at first it did, but that when 
the condenser settled down the outer tubes did very 
little. The real gist of the problem was, What was 
“kK”? Callendar and Nicolson found it to depend 
simply on the temperature difference between the 
steam and the tube. Experiments by Webster on the 
rate-of condensation of steam had demonstrated that 
density had an influence though it was not very 
marked at fairly high temperatures. He had found 
that Webster’s results agreed fairly well with those 
of the authors of this paper. One of the great 
problems was how did steam condense. He had 
observed condensation through glass walls in a con- 
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denser. He saw no signs of the water film mentioned 
by the authors. Drops accumulated, coalesced, and 
dropped off the tubes.’ Callendar had stated that the 
film had no effect, and proved that it had none by 
sweeping it off mechanically. 

In reply to the discussion, Mr. Guy said that it was 
difficult to reconcile Mr. Selvey’s later remarks with 
the lin. pressure drop he mentioned earlier. He had 
suggested that pressure drop ought to be left out of 
consideration. That was perfectly correct as far as 
judging performance in use was concerned, and for 
the comparison of actual with guaranteed perform- 
ances. But great advances were only made by the 
study of independent losses. If Mr. Selvey’s recom- 
mendation had been adopted, it would have meant 
that we should still have a pressure drop of lin. in 
modern condensers. One-half to one-third of that 
was the standard to-day. Reference had been made 
to the way in which condensation occurred. The 
authors also had seen beads form in the outer rows, 
but the conditions inside a condenser must be 
remembered. The rate of precipitation in a very 
violent thunderstorm was about 2in. per hour; in 
a condenser it was between lft. and 2ft. per hour ! 
How could beads form on the lower tubes under 
such a bombardment ? He thanked Vice-Admiral 
Brown for his remarks, and said that he would like 
to hear more of the method of cleaning tubes by 
sand-blasting. In replying to Mr. Jenkin, he said 
that the ideal was to have as uniform a steam 
admission to the condenser as possible, but he did 
not think the effect to which Mr. Jenkin had referred 
was large. He agreed with the figure of 20 deg. to 
21 deg. Fah. mentioned by the speaker. It was 
fairly independent of temperature. There were no 
baffles to account for the higher rate of heat trans- 
mission on the alternator side of the condenser 
tested. The authors were perfectly aware of all the 
experimental work mentioned by Dr. Mellanby. 
They had verified much of the work themselves, 
carried the lessons into design, and gone to the 
actual job for further studies. It was satisfactory 
to find that the results of the laboratory work were 
borne out in practice. 


The paper was also read on February Ist before 
the North-Western branch of the Institution, and a 
number of members took part in the discussion. 

Dr. G. G. Stoney said that it had always seemed 
to him that the object of a condenser was to get the 
difference between the steam temperature and the 
inlet water temperature a minimum consistent with 
other factors, such as size, cost, power in pumping, 
&e., also that the temperature of the condensate 
should be as high as possible. The importance of 
those was seen when it was remembered that about 
4 deg. Fah. in the temperature difference or about 
14 deg. Fah. in the condensate meant a saving of 
about 1 per cent. 

With regard to testing of condensers to find the K 
at various parts, an alternative to the author’s 
method, which would not require any special tubes 
and could be applied to any existing condenser, would 
be to have a thermo-couple on the end of a tube which 
would slide through a ball and socket in the side of 
the water box, or a flexible rubber or leather connec- 
tion, and thus be able to be passed close over the 
surface of the tube plate. 

The individual tube heat transmission tests were 
most interesting, and possibly the reason for the 
high K, at point D, was that water pouring over the 
tubes did not reduce K;. What effect had the bubbles 
in the syphon in the K on the water side ? 

Mr. W. J. Kearton confined his remarks to the heat 
transmission side of the problem. In considering the 
question of mean temperature difference, he thought 
it was important to remember that Grashof’s formula 
was based on two assumptions. These were : 


(1) That K is constant. 

(2) That the gain or loss of heat of each fluid is 
proportional to the change of temperature that the 
fluid undergoes. 


Assumption (1) did not apply to actual condensers, 
especially when they were underloaded, and while 
assumption (2) applied to the water, it most certainly 
did not apply to the air-vapour mixture in the lower 
part of the condenser, especially when the latter was 
underloaded. The authors stated that K, could be 
caleulated for an assumed water film thickness from 
the conductivity of water, its variation with tem- 
perature and the conductivity of the metal of the 
tube. In other words, if we might leave out of 
account the effect of air, the resistance to heat flow 
on the steam side of the tube was taken to be that of 
the water film only. 

It seemed to him that besides the film resistance 
on the outside of the tube, there was a further resist- 
ance which might be expressed in terms of the tem- 
perature difference between the steam and the water 
film. He agreed that experimental difficulties in 
measuring this temperature difference might be very 
great. 

Mr. W. A. Dexter, referring to the subject-matter 
in the paper, said that the foundation appeared to 
be the theory that there must be a drop in steam 
pressure in its flow across the tube nests, and formule 
were given from which an estimate of the pressure 
drop could be made. But what of the case where 


results of very careful tests on a Delas-Ginabat con- 
denser to determine the pressure drop. These results 
showed a pressure rise of 10 mm. water from the 
steam inlet to the bottom of the condenser, and 6 mm. 
water from the steam inlet to the air suction branch. 
There was a pressure drop of 3 mm. through the air 
cooling chamber. Such results were by no means 
unusual in a well-designed condenser, and the authors 
noted a case where there must be a negative, or at 
least a no pressure drop. It seemed difficult to see 
how a condensate temperature equal to or higher 
than the temperature corresponding to the vacuum 
could be obtained, and that at the same time there 
should be a drop in pressure across the condenser. 
It was most interesting to have the transmission rates 
for different tube positions in the condenser, as 
ascertained, of course, from temperature readings. 
They emphasised the desirability for short passage 
through the tube nest. Further interesting features 
were the high coefficient values where the tubes were 
in the direct line of steam flow, and the importance of 
ensuring uniform flow of steam through the exhaust 
opening and in a direction normal to the outline 
of the tube nests. This latter was a point to which 
turbine designers should give particular attention. 
He had come across several cases where more atten- 
tion to this detail would have resulted in better con- 
denser performance. It followed from the fore- 
going that a most desirable feature in surface con- 
densers was a very open pitching of the tubes with 
which the steam first came into contact, or that the 
tubes be arranged in such a manner that the length of 
passage of the steam across the tubes was a minimum. 

A further important feature, in his opinion, was 
that the flow of steam through the condenser should 
be in one direction from the point of inlet to the point 
where the air entered the air cooling chamber. That 
allowed full effect to be taken of the kinetic energy 
in the steam towards maintaining pressure, with 
consequent reduction in volume of the air-vapour 
mixture to be withdrawn. 

He had had the results of several Mirrlees con- 
densers examined to ascertain the apparent values 
of Ky, and found that from several examples of vary- 
ing design they ranged from 1220 to 2300, though one 
condenser of boat-shaped design, which had given 
remarkably good results, showed one or two values 
well over 3000. He would not, however, lay too much 
stress on such figures without further investigation. 

The authors referred to what appeared to them a 
most unaccountable case of high condensate tem- 
perature, namely, a temperature 5 deg. Fah. above 
the temperature corresponding to the mean vacuum. 
He had the test figures of a surface condenser of 
Delas design installed in Germany, and under certain 
load conditions a temperature rise of 7 deg. to 10 deg. 
Fah. had been registered. The tests were very 
exhaustive, and were carried out by the engineers of 
a very reputable insurance company, which had 
acted as consultants for the job. He merely men- 
tioned that as an interesting record of a similar 
case, but certainly he did not accept any responsibility 
for the figures given. 

Mr. G. Arrowsmith said that the authors had con- 
fined themselves to an arrangement in which the air 
was removed from the centre of the shell. That, 
however, was only one, of many designs capable of 
giving the desired results. 

He had had the opportunity of testing numerous 
large condensers designed on a different principle, 
the object of the design being to reduce to practically 
a negligible quantity the pressure drop over a large 
proportion of the tubes. This was accomplished by 
forming very ample steam paths directly from the 
top to bottom of the condenser, the spaces between 
the lanes being filled with tube batches of com- 
paratively small depth. Near the bottom of the 
condenser a comparatively small group of tubes was 
protected from the main steam flow, and a portion of 
these protected tubes arranged to form an efficient 
air cooler through which the air was drawn on its 
way to the ejector. With a condenser of that design 
careful readings of pressure drops had been taken, 
the drops being divided into two parts :— 


(1) The drop across approximately 90 per cent. 
of the tubes, and 
(2) The drop across the remaining 10 per cent. 


The following were typical figures from a condenser 
having a shell diameter of 12ft. 6in.:— 


Light Normal Overload 
duty, in. duty,in. duty, in. 
Pressure drop over first 
90 per cent. of tubes 0-004 0-025 0-08 
Pressure drop over re- 
maining 10 per cent., 
including air-cooling 
section a SE RS 0-325 0-4 


These small pressure drops were measured by differ- 
ential water columns, and it would be noted that on 
the heaviest load it was possible to obtain over 90 per 
cent. of the tubes a pressure drop corresponding to 
barely 1 deg. Fah. in the saturation temperatures of 
the steam. The larger pressure drop over the re- 
maining few tubes was of relatively small importance 
to the average mean temperature, as it mainly referred 
to the air cooling portion where saturated air was 
dealt with and a small amount of heat was actually 
transferred. 

He would therefore criticise figures given in the 





the effect of pressure drop when it occurred uniformly 
throughout the condenser, a condition which, in his 
opinion, was not applicable to many designs; and, 
secondly, they tended to exaggerate the effect for a 
condenser running at a high vacuum, since the 
rational method of dealing with pressure drops was 
to consider them as a percentage of the absolute 
vacuum ; in other words, a condenser with a 0-2in. 
pressure drop at 28in. vacuum should be compared 
with one having a 0-lin. pressure drop at 29in. 
vacuum. 

On the tests to which he had just referred, con- 
densate temperatures of from 3 deg. to 4 deg. above 
the temperature corresponding to the main vacuum 
at the condenser exhaust flange, were registered. 

His definite experience showed that it well paid 
to design the air-cooling section of a condenser in 
such a way as to give the maximum cooling effect, 
and a small increase of pressure difference due to this 
was amply repaid by the additional proportion of 
vapour removed from the air by the improved cooling. 
It was, of course, essential to see that the pressure 
drop induced by the high pulling power of an ejector 
was confined solely to the air cooling section of the 
condenser. 

The adoption of an ejector size larger than was 
really necessary was of no appreciable disadvantage 
thermally, but, on the other hand, as pointed out by 
the authors, was of the greatest possible advantage 
in producing a strong sweeping-out effect in the 
condenser, thus avoiding blanketing of the tubes by 
air. 

Mr. K. Baumann said that whereas ten to fifteen 
years ago the condensing surface was of the order of 
2 square feet a kilowatt, it was very seldom now more 
than 1 square foot per kilowatt. In connection with 
heat transmission, the authors had demonstrated 
that the conditions obtaining in a condenser were 
such that the ordinary heat transmission formula 
could not be applied without question. They had 
endeavoured to devise formule based on conditions 
which more closely conformed to the actual working 
conditions, but he thought they would agree with him 
that even the assumptions which they had made were 
just only close approximations. 

Reference had been made by other speakers to the 
temperature of the condensate being higher than the 
temperature of the steam at the inlet of the condenser. 
After hearing the remarks of other speakers, he was 
also reluctant to advance a reason. Personally, he 
would have thought that in the particular condenser 
shown the steam passed down at a considerable 
velocity, but the velocity would slow down, and one 
part acted as a very efficient diffuser, with the result 
that the pressure of the steam was higher at one point 
than at the other. 

Mr. A. T. J. Kersey asked whether it was possible 
that the expansion of the steam was so rapid that the 
water of condensation was not falling in temperature 
as rapidly as the steam. Was there any information 
as to whether the water was dropping as rapidly in 
the very short time available for the expansion ? 
He made those suggestions with great diffidence, as 
he felt sure that the authors would have considered 
the matter and rejected it for some reason. 

With reference to the formula for the pressure drop 
given in the paper, and referring to the curves of 
actual experimental results, the pressure drop did 
seem to be very approximately proportional to 
Uz? 
V ’ 
that it should be proportional to D, the diameter of 
the condenser. In any case, the scale effect was 
not possible, because if they had two condensers of 
similar shape so far as the tube arrangement was con- 
cerned, the pitch of the tubes would be the same in 
each case, and therefore they would not have a 
definite difference of scale in every respect. 

Mr. J. C. Oakden said that the question of condenser 
design was a very complicated one. The number of 
variables was in itself very great, and in con- 
sequence the problem was very difficult of analysis. 

Referring to the figure showing separate tube tests, 
he said that the effect of steam velocity and air seemed 
to be greatly interwoven, in so far as the variations 
of conductivity were so great that one could not 
consider them to be due to steam velocity alone, and 
it appeared that those variations were very probably 
due to air being in the steam. Probably the main 
effect of steam velocity would be the removal of air 
from the tubes. It was mainly important because 
of its seavenging action. That one tube had no heat 
transmission at all would indicate that the steam 
velocity at that point was almost nothing at all. 
There should, of course, be no such thing as a 
redundant surface in a condenser. The authors had 
pointed out that the heat transmission rates on the 
alternator side were very much greater than on the 
turbine side. It seemed to show that the velocity of 
steam at the entry was by no means uniform. Instead 
of its being uniform at a value of 300ft. per second, 
it might on one side of the condenser attain values 
which appeared to be about 500ft. or 600ft. per 
second. That lent some support to Mr. Baumann’s 
theory in regard to the temperature of the condensate 
being greater than the average temperature of the 
steam, because the energy corresponding to the 
velocity of 600ft. per second, assuming that the steam 
were impressed by the abolition of that velocity, was 


but he failed to see that there was any evidence 








there was no pressure drop ? He had before him the 





paper for two reasons :-—First, that they only showed 





quite sufficient to reduce, several degrees of tem- 
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perature of the steam. Moreover, that non-uniformity 
of velocity did seem to be the main reason why the 
alternator side of the condenser gave better results 
than the turbine side, and it meant that the energy of 
the steam was definitely being utilised to scavenge 
the air from one side of the condenser and thereby to 
improve the heat transmission. Would it be possible 
to set out to make a condenser in which that high 
velocity of at least one side of the condenser could be 
utilised intentionally for the purpose of air scaveng- 
ing ? He put that forward as a tentative suggestion. 

Mr. Eldred asked the authors if it would not be 
possible to utilise the natural flow of the steam by 
having one volute path only that encircles the tube 
nest. 

In reply to the discussion, Mr. Winstanley said 
that the paper was not intended to show the means 
whereby they could reduce the pressure drop, but to 
show that the pressure drop existed, and how it 
could be taken into account in the rates of heat trans- 
mission, so as to bring together rates of heat trans- 
mission taken on condensers ranging from 250 to 
40,000 square feet. t 

With regard to Dr. Stoney’s suggestion about fixing 
thermo-couples, it sounded very interesting, and 
they only wished it was as easy as that, but they 
knew from experience and from published data that 
the flow of water through condenser tubes was not 
uniform. With reference to the amount of water 
flowing over the tubes, as they went lower down in the 
condenser it was reasonable to suppose that the 
amount of water increased. The thickness of the 
water film flowing over the tube was of the greatest 
importance. With regard to Dr. Kearton’s remarks, 
he said that on the assumption of constant heat in 
each pass, they had used the Grashof formula, and 
applied it to each pass. Thanks to the cross-flow 
formula that was now available, they were able to 
make a comparison between that method of analys- 
ing and what they agreed more represented the actual 
conditions. They felt justified in the assumption 
that the rate of heat transmission on the steam side 
could be taken constant over the whole range of 
temperatures with which they were concerned in the 
consideration of rate of heat transmission. 

Continuing the reply to the discussion, Mr. Guy 
said that Mr. Dexter had mentioned a number of con- 
denser test results which they would be very pleased 
to see. Certain of them, he had said, he hoped to 
analyse further, one with a rate of heat transmission 
on the steam side of 3000. They would be pleased 
to assist in the investigation of that result ! 

In considering the test results for the heat trans- 
mission rates from steam to tube, they had neither 
presented the best result they could produce, nor the 
worst. They had deliberately cut out some of those 
which had gone beyond the top of the diagram, 
because they knew why they did! He would just 
like to make the same kind of reservation with regard 
to pressure drops, because in the last condenser of 
Continental design which they investigated with a 
positive pressure drop, they had found that the 
explanation lay in the peculiarity of the steam tables 
used ! 

Both Mr. Dexter and Mr. Arrowsmith had one 
point incommon. One had said that it was desirable 
to keep the stuff flowing in one direction at a time, 
and the other that one might preferably take the 
air out at the bottom. They (the authors) had 
pointed out that the dynamical and gravitational 
effects on the air were practically negligible. If an 
engineer were given the problem of clearing the air of 
the room in which they now sat of a smoke fire, in 
spite of the fact that smoke was made up of carbon 
particles and carbon weighed more than air, he 
hardly thought he would make a hole in the floor and 
hope that the smoke would fall through! Mr. 
Arrowsmith had given some interesting results of 
very small pressure drops obtained on certain con- 
densers. On the other hand, Mr. Guy said he wished 
to point out that the important thing was to con- 
trol and allow for the pressure drop when it got to 
small dimensions, and it might neither be desirable 
nor the best solution in a particular case to get the 
pressure drop 0-001 compared with 0-1 or 0-15. 

With reference to Mr. Baumann’s remarks, he 
and one or two others had mentioned the excess 
temperature of the condensate, and the fact that it 
might be due to recompression of the steam at the 
bottom of the condenser. They had endeavoured to 
calculate the effect of that recompression, and had 
found that the velocities concerned were too small to 
account for anything but a small fraction of the 
temperature rise. 

Mr. Kersey was again attracted to the tempera- 
ture rise of the condensate, which was not a con- 
trollable thing. The amount of temperature rise in 
a modern feed heating system was of no benefit at 
all, but it was an interesting phenomenon. He 
suggested that the falling water possibly did not have 
time to cool. It was a very difficult thing to investi- 
gate and to explain. 

With regard to the formula he had challenged, it 
was dimensionally questionable, the reason being that 
they had used D as if it were a number because they 
intended it for a number. They intended it to repre- 
sent the number of tubes crossed. Actually, if C were 
extended as the paper shows a little earlier, it would be 
found that they had a length as a divisor in C, and that 
would put the dimensions. correct were the formula 





written out with C expanded in that way. They did 
not regard C as a constant, but they called it a criterion 
and they accepted Mr. Kersey’s comment, because 
they had pointed out that they must not take the 
values of C and think they could apply them to 
varieties of condenser which were substantially 
different. 

Mr. Eldred had made an interesting point. The 
only thing he could say was that the kind of sugges- 
tion he had made had been adopted by them. 








Obituary. 


SIR VINCENT RAVEN. 

Sir Vincent LITCHFIELD RAVEN, whose death at 
the age of seventy-five years occurred in Felixstowe 
on February 14th, was distinguished in the railway 
world for many years, partly by his personality and 
partly by his administration of the works of the old 
North-Eastern Railway. If it cannot be said of him 
that he was amongst the great designers of loco- 
motives, it must be remembered that he was the first 
C.M.E. to adopt the three-cylinder high-pressure 
engine on a large scale, and that he was the only 
C.M.E. who built a genuine electric express passenger 
locomotive for a British railway. The wide adoption of 
the three-cylinder high-pressure engine may he set 


SIR VINCENT RAVEN 


against the fact that his solitary electric locomotive 
was never employed in service. 

Sir Vincent was a Norfolk man and began his con- 
nection with the North-Eastern by his pupilage under 
Mr. Edward Fletcher, remaining with it under 
Archibald Macdonnell and the two Worsdells. When 
Wilson Worsdell retired in 1910 he became Chief 
Mechanical Engineer and retained that position until 
1924, when, after the merging of the North-Eastern 
in the L.N.E.R., he retired. He received the honour 
of K.B.E. in 1917 in recognition of the services he 
rendered during part of the War as Superintendent of 
Woolwich Arsenal, and was at the same time 
appointed Deputy Controller of Armament Pro- 
duction. 

His retirement was not spent in idleness. In 1924 
he, with Sir Sam Fay, visited Australia and New 
Zealand to report on the working of railways, and in 
the succeeding year he was appointed Chairman of a 
Committee of Experts which reported upon Indian 
railway workshops and their organisation. In the 
same year he was President of the Institution of 
Mechanical Engineers and devoted much of his 
address, delivered on October 23rd, to the conditions 
which he had found in the Antipodes. 

We have already referred to his wide use of 
the three-cylinder simple locomotive. He employed 
this arrangement in many classes of engines—4—4-2, 
4-6-0, 4-6-2, and 0-8-0, besides a couple of tanks. 
Many of his 4-4-2 class, begun in 1911, are still 


running. We have mentioned also his experimental. 


express electric* locomotive, built in 1921 and illus- 
trated in THE ENGINEER of December 30th, 1921. It 
is difficult to say why he decided to construct this 
engine, for which no suitably equipped lines existed ; 
but he appears to have anticipated the extensive 
electrification of British railways, and desired to be 
in the van with experiments. We must recall also 
that he fitted a couple of engines with Stumpf uniflow 
cylinders, but did not perpetuate the design. One of 
these engines—a 4-6-0 express—was illustrated in a 
Supplement and described in our issue of April 18th, 
1913. 

He was a man of firm character and strong 
personality, and if he is not to be numbered as amongst 
the greatest engineers, he will be remembered as a 
C.M.E. with a touch of the prince in him. Moreover, 
his adoption of the three-cylinder simple was an action 





which has been fully justified by subsequent events 
and brought credit to the railway to which he was 
attached for the greater part of his life. 








Literature. 


SHORT NOTICES. 

Modern Electric Clocks. By 8. F. Philpott. London : 
Sir Isaac Pitman and Sons, Ltd. Price 7s. 6d. net. 1933.— 
No mechanically minded man can resist the attraction of 
clock mechanism. One of the oldest, it still remains one 
of the most fascinating forms of precise instruments. 
The modern synchronous electric clock, which is almost 
free of ‘‘ works,’ seems to have robbed it of its charm. 
but it has introduced other problems which compensate 
somewhat for the loss. In passing, it is worth noting that 
so attached has man become to the friendly ticking of the 
clock that synchronous time-pieces, which normally do 
no more than hum gently, are, it is said, being fitted with a 
ticking mechanism. But there are many other forms of 
electric clocks besides that which fathers its accuracy 
upon the periodicity of the “grid,” and Mr. Philpott 
deals ably with them all. In many of them very ingenious 
mechanism for keeping a pendulum or a balance wheel in 
motion is required, so that, in fact, they are not very 
uolike mechanical clocks. In others the electricity does 
no more than wind up a spring or a weight, whilst in yet 
others it does practically everything. For this kind and 
for “‘ winding-up ” clocks electric motors are used, and Mr. 
Philpott has quite a good chapter on them. The whole 
volume is almost entirely descriptive and all the descrip- 
tions are lucid in themselves and are aided by very clear 
diagrams. 


Plastic Moulding: An Introduction to the Materials, 
Equipment, and Methods Used in the Fabrication of Plastic 
Products. By Louis F. Rahm, Princetown University. 
New York and London: McGraw-Hill Book Company, 
Ine. 1933. Price 18s.—An appendix to this volume occupies 
274 pages. On each page of it there are over thirty 
names and addresses of firms making plastics and plastic 
products. Of the names listed, 150 are American, the rest 
are associated with various parts of the world. If any single 
fact were needed to demonstrate the position which 
plastics have taken in the course of a few years, surely this 
astonishing list of over 700 names might be presented. 
But whilst plastics in one form or another meet us at every 
turn, the average man knows relatively little about them. 
To him, if he desires to know, Mr. Rahm’s book will appeal. 
It is faithfully described as an Introduction, for it surveys 
the whole subject, from the raw materials to the finished 
products, without going into close detail, and is amply 


illustrated. 


Notebook of Mathematics. By G. T. H. Cook, B.Sc. 
London : Sir Isaac Pitman and Sons, Ltd. Price 2s. 6d.— 
To others besides the students for whom it is primarily 
intended, this ‘“‘ note book” will prove a very useful 
companion. It contains notes of many things which we 
are apt to forget or concerning which the unaided memory 
may lead us astray. It is not, however, merely a collec- 
tion of formule and theorems. Adjoining each statement 
will be found condensed notes indicating the proof of the 
statement, or explaining its application, and, in some 
cases, giving worked examples. The subjects covered are 
trigonometry, algebra, the calculus and co-ordinate 
geometry. The book has been specially prepared for the 
use of students studying for National Engineering Certifi- 
cates, or for intermediate B.Sc. examinations, but to 
the fully fledged engineer, who has to make occasional 
use of mathematics, it should serve as a valuable stimulus 
to the memory. In 4 work of this nature it is particular], 
important that there should be no errors. We, therefore, 
call attention to a small misprint on page 23 as a result 
of which it is implied that acceleration is the differential 
coefficient of velocity with respect to distance instead of 
to time. 
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Supersaturated Steam.* 


An accurate knowledge of the weight of steam which 
may be expected to flow through a given nozzle area 
under varying conditions is essential in the design of 
steam turbines and other equipment. ‘The flow of super- 
heated steam can be estimated with a high degree of 
accuracy by the use of the de St. Venant formula, 

Application to the flow of saturated or wet steam of 
the usual formula, based upon the assumption that con- 
densation begins as soon as the saturation condition is 
passed in an expansion, results in a theoretical fiow 
which may be smaller than the actual flow. This excess 
of the actual over the theoretical flow, at first attributed 
to experimental error, has been so conclusively demon- 
strated by the work of able experimenters that the 
correctness of the conventional theory of condensation 
is questionable. 

The theory of supersaturation was proposed to explain 
the phenomena involved in the flow of saturated or wet 
steam. It was suggested that steam in a rapid expansion 
from a dry or slightly superheated condition might not 
begin to condense when the saturated condition was 
reached, but might continue to expand as in the super- 
heated region, thus becoming ‘ supersaturated.’”’ Such 
a theory explains the excess flow encountered in the 
expansion of saturated steam through nozzles. 

The flow of a fluid through a nozzle depends upon the 
product of its density and velocity at any given cross 
section. The conventional theory of condensation 
requires that steam should begin to condense when the 
saturated condition is passed in an expansion. The 
condensed portion of the steam gives up its latent heat, 
causing decrease in the density of the surrounding medium. 
If the condensation should fail to occur, the latent heat 
would be retained, with the result that, for a given expan- 
sion, the density of supersaturated steam would be greater 
than that of wet steam. The velocity of the super- 
saturated steam would be less than that of the wet steam 
because the isentropic heat drop is less for a super- 
saturated than for an equilibrium expansion. The product 
of the velocity and the density, however, is greater for 
the supersaturated than for the wet steam, and hence, 


| 
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the weight flowing through a given area is greater. 

The actual mechanism of condensation in flowing steam, 
by no means clearly understood, involves the formation 
of water droplets. The nature of formation and the size 
of these droplets is of great importance in determining 
their behaviour, particularly in respect to the erosion of 
the low-pressure blades in steam turbines. 

The need for further data on supersaturation in actual 
steam flow and the lack of information on condensation 
nuclei and drop size led to a two-year study in the labora- 
tories of the Johns Hopkins University of the flow through 
nozzles of relatively low-pressure steam. The primary 
object of this investigation was to check the position 
of the limit of supersaturation, which, on the Mollier 
chart, is known as the Wilson line. The secondary object 
was to determine the size of the water droplets formed by 
condensation from the supersaturated state, as their size 
may have some bearing on the erosion of the low-pressure 
blades in steam turbines. 

The Wilson line was determined by measuring the 
pressures at which condensation occurred in an illuminated 
nozzle. A series of such measurements, covering the 
range of 10-0lb. to 75-0lb. per square inch absolute 
in which turbine condition curves cross the saturation 
line, resulted in a number of points, through which the 
Wilson line was drawn. The Wilson line lies between the 
3 and 4 per cent. moisture lines on the Keenan Mollier 
chart, slightly higher than the original Wilson line of 
H. M. Martin. Callendar concluded from data on the 
* Lusitania ” turbines that the Wilson line approximately 
coincided with the 3 per cent. moisture line, and this 
investigation indicates that he was nearly correct in this 
assumption. 

The radius of the droplets which are formed when 
condensation occurs at the Wilson line is approximately 
6-2 10-* cm., a value determined by the von Helmholtz 
equation, and substantiated by the blue colour and com- 
plete plane polarisation of the light scattered by the 
droplets. 

The theory of supersaturation is verified for rapid 
expansions through simple convergent-divergent nozzle 
forms, for not only do the droplets appear at the pressures 
theoretically predicted, but also they disappear under 
recompression conditions in a manner which can only be 
explained by the supersaturation theory. It was found 
that the behaviour of steam in the illuminated nozzle 
could be seen clearly, and the phenomena of shock, 
recompression, and the breaking away of the jet from the 
nozzle walls were observed and photographed. 

A second series of experiments on modified nozzles 
revealed that under certain circumstances condensation 
could occur before the Wilson line is reached in an expan- 
sion. The upper limit of this preliminary condensation 
region is close to the 2 per cent. moisture line on the 
Mollier chart. Due to the difficulty in distinguishing 
the first traces of preliminary condensation, the experi- 
mental points obtained in the study of this type are too 
widely scattered to permit definite conclusions to be 
drawn. Evidence indicated that the velocity of the steam 
in the condensation region is the controlling factor. The 
tests for electrification of the droplets, although inconclu- 
sive, indicate that electrical methods for removing moisture 
from the low-pressure sections of steam turbines are not 
likely to succeed. The evidence is reasonably conclusive 
that there is no growth of the droplets during their passage 
through the nozzle. Growth of the droplets would cause 
the nature of the scattered light to undergo drastic changes 
which could easily be observed. The colour, intensity, 
and polarisation of the scattered light remain constant 
throughout the length of the nozzle, however, and there 
could have been no appreciable change in the size of 
the droplets. 











Last year the Southern Railway carried over 1,700,000 
tons of coal from the Kent collieries, an increase of 
150,000 tons on the previous year. 


* From a paper by Mr. J. I. Yellott, presented before the 





Oil Engine-Driven 


Locomotive Crane. 


+ 


E were recently invited to attend at the Rodley Works 

of Thomas Smith and Sons (Rodley), Ltd., near Leeds, 
some demonstration trials of a new 5-ton oil engine-driven 
locomotive crane, which the firm has recently placed on 
the market. A view of the crane arranged for operating a 
grab is reproduced in the tone engraving, Fig. 1, while in the 
accompanying drawings, Figs. 2 and 3, particulars of the 
lay-out of the machinery in the cab and other constructional 
details are given. The object of the new design is to 
produce an economical crane, which will be always 
ready for immediate service and which will require 
practically no water for its operation. These desired 
ends have been obtained by using an oil engine drive. 





output at 1200 r.p.m. Provision is made for a large 
variation of speed between the limits of about 230 r.p.m. 
and 1350 r.p.m., and the governor controls are so grouped 
that the speed variation can be conveniently controlled 
by the driver without moving from his driving seat in the 
cab. The individual driving mechanisms will be dealt 
with later in our article. 

The crane has a designed lifting capacity of 5 tons at a 
radius of 16ft. and 1} tons at 30ft., with intermediate loads 
at other jib radii. When used for grab work it can lift 
34 gross tons at 16ft. radius. 

A feature of the steel structural work is the free use 
which has been made of electric are welding. In the case of 

















FiG. 1—-5-TON OIL ENGINE LOCOMOTIVE CRANE 


We understand that the total cost of both the oil fuel and | the 40ft. centre jib, which is of four-sided lattice design, 
the lubricating oil for the new crane works out at about Is. | made of rolled steel sections, a saving of nearly 25 per cent. 










per hour. This compares with about 3 cwt. of coal 
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in weight compared with normal non-welded design has 
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FIG. 2--CLUTCHING MECHANISM ON HOISTING BARREL 


and 625 lb. of water required for a steam crane with a| been achieved. 


corresponding duty. 
The engine used is a 75 B.H.P. six-cylinder Blackstone 


American Society of Mechanical Engineers, December 7th, 1933. ! spring injection unit designed to develop its full rated 


Welding has also, we noted, been freely 
employed in building up the undercarriage, which, as our 
illustration indicates, is a framed structure built up of 
steel sections braced together with welded and riveted 
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joints, the top being covered with chequer plating. The 
centre casting, which carries the crane post, is made in one 
piece with the brackets for the travelling gear, which 
consist of a train of spur wheels driven by bevel gearings 
through the centre shaft. The rail wheels have a standard 
gauge of 4ft. 84in. A circular rack for slewing is mounted 
on the top of the undercarriage, and above it is a live ring 
of rollers, which, the makers claim, has a longer life than 
the four anti-friction rollers more usually employed on a 
steam crane. The slewing drive is obtained by means of a 
steel trailing pinion, the teeth of which mesh with those 
of the rack. By means of a two-speed transmission 


engine drives the clutch shaft through a hydraulic coupling 
or fluid fly-wheel and a train of machine-cut double helical 
gear wheels running in an oil-tight casing. Immediately 
behind the barrel shaft is the clutch shaft, which carries 
mitre gear wheels for reversing, with fibre-lined double- 
plate friction clutches which serve the slewing, travelling, 
and derricking motions. The derrick drive is arranged 
just behind the gear-box end of the clutch shaft and con- 
sists of a grooved drum with a worm and worm wheel 
drive. Particular interest attaches to the manner in 
which the main hoisting barrel is driven. As Fig. 3 shows, 





the barrel is made in halves for operating a double-line 
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FIG. 3—OlL. ENGINED CRANE—ELEVATION AND PLAN 


gear, giving quicker speeds with the lighter load, two 
slewing speeds are provided, namely, one revolution in 
twenty or in thirty seconds, while the travelling 
speed of the crane can be either 400ft. per minute 
or 260ft. per minute. A feature we may mention is 
the use of two cross beams, one at either end of 
the carriage—see the tone engraving—which serve 


as buffers to clear away any obstruction from the 
crane rails. 

The general arrangement of the machinery for the 
various motions is clearly shown by the two views repro- 
duced in Fig. 3, the lower of which also indicates the 
positions of the various clutch and brake controls. 


The 





grab, but it can also be built to suit single-rope operation, 
should such be required. The barrels are so dimensioned 
that a wire rope reaching 50ft. below the rail level can be 
operated. The hoisting speed for a 5-ton load is about 
120ft. per minute and for a 3-ton load about 180ft. per 
minute. The main barrel drive arrangement is as follows : 
The hoisting barrel is furnished with machined grooves and 
roller bearings, and runs free on its shaft, which is sup- 
ported in adjustable gun-metal bearings. Power is trans- 
mitted from the driving pinion through the main spur 
gear wheel to the barrel by a relay clutching device of 
special design. The purpose of the relay clutch is to use 
the engine power to operate the main clutch, so that only a 


very small effort need be applied to the hand control lever 
in the driver's cab. Referring to the accompanying 
drawing, Fig. 2, the main clutch is of the outside fibre-lined 
band type, which is linked to a small clutch pulley in 
frictional contact with a pair of clutch shoes. When the 
control handle is pulled forward the control lever crank and 
link gear is drawn down and brings together the two small 
clutch shoes, so retarding the rotation of the clutch pulley. 
As‘the motion is retarded the main barrel clutch operating 
lever which is linked to the pulley and is at first in position 1 
is carried forward in a clockwise direction, which brings the 
lever towards the centre of the gear wheel into: position 
2, there tightening the fibre-lined band on the barrel and 
placing the gear wheel and barrel in contact. The driving 
effect serves to increase the tightening of the clutch and 
reversal of motion effects de-clutching. The engaging and 
disengaging operations were, we noted, noticeably more 
flexible and smooth than with a direct clutch gear, and the 
arrangement is also one which facilitates easy clutch 
adjustment, 

When working a two-rope type of grab with the double- 
drum arrangement shown, one drum is used for closing 
and hoisting the grab and the other for holding it, each 
drum being equipped with a brake, operated from the 
driving platform. The closing drum is fitted with the 
firm’s special free-wheel device combined with the clutch 
on the holding drum so that both drums are automatically 
driven in the hoisting direction, but the closing drum is 
free in the lowering direction, thus allowing the grab to be 
lowered in its open position. Grabbing is effected by 
hoisting on the closing drum, both brakes being dis- 
engaged, the friction clutch on the holding drum being so 
adjusted that it will slip while the grab is closing and 
automatically take up the slack of the holding rope as 
soon as the grah is closed. By applying the brake on the 
holding drum and lowering on the closing drum the grab 
can be opened at any convenient height. 

The crane is so designed that it can hoist and slew at 
the same time or travel and slew in either direction. In 
the course of the demonstration trials we have referred to 
we saw the operation of a grab and also the carrying out of 
the various hoisting, slewing, derricking, and travelling 
motions singly and simultaneously. The engine re- 
sponded easily to the demands for power made upon it 
and all the motions operated very smoothly and the 
clutching, declutching and braking operations were 
carried out easily and effectively. As our illustrations 
show, the machinery is housed in a roomy cab with a 
corrugated iron roof, entered by a door in the side 
with a short accommodation ladder. The house is well 
planned both with regard to the placing of observation 
windows giving a full view of the crane hook or the grab 
and its operation and the convenient lay-out of the levers 
and foot pedals, for clutch and brake controls. On the 
side of the jib nearest to the driver there is fitted an 
automatic indicator designed to show the radius at which 
the crane is operating and the load corresponding to that 
radius. The weight of the crane we have described is 
about 24 tons. 








Large Gear Wheel Blank. 


THE accompanying illustration shows what is claimed 
by the makers, the English Steel-Corporation, to be one of 
the largest gear wheel blanks ever cast in one piece. It 
was manufactured at the Cammell Grimesthorpe foundry, 













LARGE GEAR WHEEL BLANK 


and its dimensions are as follows :—13ft. 8in. diameter, 
40in. face, 44in. through boss. It has, it will be observed, 
nine arms. There are also eighteen ribs equally spaced. 
The total weight as cast was 274 tons, and the casting, 
which was despatched from the works some days ago, was 
made to the order of David Brown and Sons, Ltd., of 
Huddersfield. 








Oil-Electric Shunting Locomotive. 





Tue 40-ton oil-electric shunting locomotive illustrated 
by an engraving on this page, was manufactured by Sir 
W. G. Armstrong, Whitworth and Co. (Engineers), Ltd., 





to the order of the London, Midland and Scottish Rail- 
way, and was recently placed in service. The locomotive 



























x Fup. 23, 1934 


THE ENGINEER 





209 








is of the six-coupled type, driven by a single jackshaft 
motor through connecting and side rods. 

It is driven by a six-cylinder Armstrong-Sulzer airless 
injection engine capable of developing 250 B.H.P. at 
775 r.p.m. continuously under railway traction conditions, 
with cylinders 220 mm. diameter by 280 mm. stroke. The 


extraction at reduced vacuum. The three-phase, 50-cycle 
alternators are wound for 3300 volts, and will deliver 
the rated output at 0-8 power factor. They are provided 
with directly coupled exciters, and the largest unit has 
enclosed air-cooling equipment, a temperature alarm panel, 
and emergency air damper operating gear. In addition 


final vertical R RR, the concrete is No. 1, the cement 
content of which is 400 kilos. per cubic metre, or 674 Ib. 
per cubic yard. Downstream of that line the concrete, 
No. 2, has a cement content of 220 kilos. per cubic metre, 
or 371 lb. per cubic yard. 

Sr. Alonso computes the maximum compressive stress 











OIL-ELECTRIC SHUNTING LOCOMOTIVE 


engine is completely enclosed and the brake gear and 
other parts are completely protected against dust. The 
frame of the locomotive is of mild steel plates rigidly 
stayed longitudinally and transversely by steel plate and 
angle stretchers, with the engine generator set carried by 
bearers securely attached to the frame plates. The wheel 
centres are steel castings with rolled steel tires, whilst the 
axle-boxes of usual design are arranged in steel casting 
guides secured to the main frame plates fitted with horn 
stays. Oil lubrication is provided. Compensation is 
provided between the leading and intermediate axles. 
The jackshaft bearing housing is of steel castings rigidly 
secured to main frames and arranged for accurate align- 
ment and easy removal of jackshaft and bearings. Air- 
operated sanding gear delivers sand in front of the leading 
and behind the trailing coupled wheels. Controls are 
arranged on both sides of the cab. 

The generator is of the self-ventilated single roller 
bearing type, whilst the single traction motor is forced 
ventilated by a motor-driven blower fan. Control is 
completely automatic, and the current is automatically 
limited at starting. The arrangement is such that the 
horse-power is kept at full load on final notches of the 
controller, and there is overload protection of the gene- 
rator and motor. A dead man’s device cuts off power and 
applies the brakes in emergency. 

A complete non-automatic compressed air system is 
provided for power braking, and there are supplementary 
hand brakes. The brake blocks are applied to all wheels 
through compensated rigging. 

Operating handles for the driver’s brake valve are 
arranged on each side of the cab and the dead man’s 
device is fitted with a time delay action to allow the driver 
to pass from one side of the cab to the other. 

The maximum axle load is 12 tons 10 cwt.; the wheel- 
base, 13ft.; and the starting tractive effort (adhesion 
factor, 3-74 tons), 24,000 Ib. 








Turbo-Alternators in Paper Mills. 


ALTHOUGH the “ grid” is bound to have an adverse 
effect on the demand for industrial generating sets, in 
establishments in which steam is required for process work 
turbo-alternator sets will, in many cases, continue to 
hold their own. At Messrs. Bowater’s Mersey paper mills, 
Ellesmere Port, for example, the generation of electricity 
on the premises has apparently been found to be decidedly 
advantageous. Towards the end of 1930 the British 
Thomson-Houston Company installed a 6000 kW extrac- 
tion turbo-alternator set in these mills, and owing to the 
need for increased power a second B.T.H. machine of 
9000 kW capacity was installed at the end of last year. 
Both machines are shown in the accompanying illustration. 

Steam is admitted to the turbines at a pressure of 300 lb. 
per square inch gauge, and at a temperature of 675-800 
deg. Fah., through a number of controlling valves. After 
passing through an appropriate number of stages, it 
enters the heating steam chamber, in which a pressure 
of from 10 1b. to 20 lb. gauge (according to the require- 
ments of the mill) is maintained by automatic control 
gear. Cam-operated admission valves regulate the quantity 
of steam passed through the low-pressure stage to the 
condenser. The cam gear is interconnected with the speed 
governor and pressure regulator in such a way that 
variations in load cause the high and low-pressure con- 
trolling valves to move in the same direction, thus tending 
to maintain a constant pressure at the extraction outlet, 
while, should the demand for heating steam vary, the 
controlling valves move in opposite directions under the 
influence of the pressure regulator without affecting the 
speed governor. In this way satisfactory parallel operation 
is ensured. 

The first machine installed is designed to pass out 
80,000 lb. of steam per hour, and the latest 9000 kW set 
170,000 lb. per hour. Both sets are equipped with motor- 
operated synchronisation gear controlled from the switch- 
board, and have stand-by turbine-driven auxiliary oil 
pumps. The condensers are designed to give a high vacuum 
under normal working conditions, and to deal with a quan- 





to these turbo-alternators and switchgear, the B.T.H. 
Company was also responsible for the complete electrical 
equipment for driving the paper machines in the mill. 








A Buttress Dam. 


In a recently concluded series of articles in La Revista 
de Obras Publicas, Sr. Ing. J. Martin Alonso describes a 
design for high dams consisting of monolithic concrete 
elements, each of which provides one buttress and the 
corresponding portion of the upstream shell, which is 
reinforced. 

The accompanying figures, with the metric dimensions 
converted to British units, are based on drawings which he 
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DESIGN OF BUTTRESS DAM 


furnishes with his concluding article. in which he finally 
applies the computations for stresses, worked out for all 
parts of the structure. 

Sr. Alonso calls it a ‘dam of buttresses,’’ which is 
perhaps more clearly indicative of its character than the 
term “‘ buttress dam,” which is, however, to be preferred 
to ‘‘ buttressed dam,” since there is no structurally distinct 
portion supported by buttresses. 

The design is shown in the engraving above which also 
shows in detail the staunching rod of reinforced concrete, 
applied where adjacent buttress heads form a joint ; also 
the expansion joint seal of sheet lead. It is to be observed 
that this seal allows also of slight differences in the degree 
of yield or settlement of two adjacent buttresses, without 
destruction of its efficiency as a seal. The design is clearly 
one to which computations of stresses are either simpler 
in application or less liable to be affected by secondary or 
temperature effects than are those in most designs for 
buttressed dams. 





TURBO-ALTERNATORS IN PAPER MILL 


which is in the water shell, as 17-63 kilos. per square 
centimetre, or 253-8 lb. per square inch, or 16-32 tons per 
square foot. The maximum shearing stress is computed 
as 4°59 kilos. per square centimetre, or 65-31b. per 
square inch, 4-2 tons per square foot. 

The slight defect in correspondence of the sectional 
plan, with any particular horizontal plane is left as it 
stands in the original, the precise interpretation being 
of little importance. 
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tity of steam corresponding to the maximum load without 





Upstream of the line A A,.and of the slope and 


Section J, Sub-section D, A.C. Two-element Vane Relays. 
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The Design of Surface Condensing Plant’ 


No. 


By H. L. GUY and E. V. 


(Concluded from page 184, February 16th.) 


Atk LEAKAGE IN CONDENSER INSTALLATIONS. 
[% is naturally a difficult matter to predict closely 
i with any accuracy the air leakage which may be 
encountered in a projected installation, or what allowance 
should properly be made for such variations as may arise 
in operation. 

The generous allowance which was established in this 
country- by agreement between condenser users and 
manufacturers has been justified by experience, and by 
the fact that such provision allows higher vacua to be 
maintained during seasons of low water temperature. 

These allowances are given by the formula : 

Fee, OS 

Air leakage = (3 + 10.000 

12-58 
=(7 10,000 
where S= weight of steam to the condenser in pounds/hour. 

While these leakages are based on the steam passing to 
the condenser, it must not be thought that most of the air 
to be withdrawn from the condenser enters the system 
with the steam from the boilers. 

In point of fact, even if the boiler feed water was 
fully saturated with air, the amount passed to the con- 
denser in this way would amount to less than one- 
twentieth of the allowance for steam turbines. Since, in 
modern installations, every effort is made to eliminate 
the ingress of air into the feed water, it can, for practical 
purposes, be stated that the whole of the air enters the 
condenser through leakages into spaces under vacuum.- 

Table IV. gives the quantities of air leakage actually 

TABLE I[V.—-Condenser Air Leakage Tests. 


ib./hr. for steam turbines 


"2 


=1b./hr. for steam engines 


Load on 
set 
during | 
test, 
kW. 


|\Standard 
Nominal) capacity) 
output, | of air 
kW. ejector, 


Ratio 
Test 
Standard. 


Measured. 
Installation. air leak, 
| Ib. /hour. | 


189 
140 
224 
144 
29 

213 
173 
136 
158 
244 
345 


11,000 
10,000 
10,000 
1,500 
10,000 
9,000 
18,000 
45,000 
11,500 
25,000 | 
10,000 


Ie 
O- 
0- 
0- 
0- 
0- 
0- 
0- 
0- 
0- 
0- 


10,000 
12,500 
12,500 | 
2,000 | 
10,000 
10,000 
20,000 
40,000 | 
15,000 
25,000 


Stepne) Vy 
United Alkali 
Oldham 
Shelton 
Caleutta 

Bury 
Croydon 
Liverpool 
Plymouth 
Brimsdown. . 


measured on a number of power station installations. 
Most of these installations are equipped with feed heaters 
and a large quantity of pipe work under vacuum. 

It will be noted that the actual air leakage measured 
is from 14 to 35 per cent. of the*British standard allowance. 

Continental practice provides for a leakage of about 70 
per cent. of the British rule, while American practice often 
specifies very much less and may be reflected in the low 
rate of heat transmission shown on Fig. 7, expected 
under cold-water conditions when it is largely determined 
by the air pump. 

When the air is extracted by means of a steam-operated 
air ejector, it is important to allow for the fact that 
each pound of air as removed from the condenser carries 
with it the water vapour necessary to saturate it fully. 
To evacuate the condenser this vapour has to be com- 
pressed equally with the air so that the capacity of the 
ejector required to deal with this mixture of air and v apour 
is considerably greater than if it had to deal with the air 
alone. 

It is for this reason that tests to verify the capacity 
of an air ejector should be made by drawing the specified 
air quantity through water maintained at a temperature 
5 deg. Fah. above the temperature specified for inlet 
circulating water. 

THe Errect oF PREssuRE Drop on Esector Dury. 

The pressure drop in a condenser has a profound effect 
on the required duty of the air pump, as is shown in 


Table V. for the range of conditions covered by Table II. 
It will be seen that as the pressure drop increases, the 


Taste V.—Table Showing Duty of Air Ejector with reference to Pressure Drop Through Nest of Tubes. 


l 2 3 


Vacuum, top of 
condenser, 


ins. Hg. 


Inlet water Pressure drop 
temperature, 
deg. Fah. ins. 


“80 


weight of mixture to be handled increases very rapidly. 
Further, it must be remembered that an ejector is a volume 
displacement machine, and that the total volume of the 
mixture to be handled depends on an absolute pressure 


II. 
WINSTANLEY., B.Sc. (‘Tech.) 


lower than the vacuum at the condenser inlet by the 
amount of the pressure drop. 

Column 7 of Table V., which gives the product of 
the weight of mixture and the reciprocal of the absolute 
pressure, shows the effect of the pressure drop in increasing 
the duty on the ejector. Thus, with 60 deg. Fah. inlet 
water temperature and 0-2in. pressure drop, the ejector 
must be of over 50 per cent. greater volumetric capacity 
than with no pressure drop, and over three times that 
capacity if the pressure drop is 0-4in. mercury. It will be 
obvious that in. condensers having a large pressure drop, 
the vacuum obtained may be seriously limited by the air- 
extraction apparatus. 

It is a curious result that the fact of the density of air 
being over 50 per cent. greater than that of steam at the 
same pressure and temperature has led many to suppose 
that air would necessarily sink to the bottom of a con- 
denser and that the bottom is therefore the appropriate 
place for its withdrawal if air blanketing is to be avoided. 

In point of fact, a condenser is cleared of air by the 
draught caused by the aspiration of the air pump, and in 
a properly designed condenser the effect of aspiration is 
from twenty to thirty times as great as that of gravity, so 
that it is equally proper to withdraw the air in any direc- 
tion from any point where condensation is complete. 

FRICTION ON WATER SIDE OF CONDENSERS. 

In view of the wide divergence in assessment of the 
friction head lost in circulating water systems, it is 
desirable to arrive at agreed methods for determining its 
value, just as it has proved advantageous to establish 
agreed rules for the air leakage allowance. 

The friction loss in the condenser itself can 
practical purposes be reduced to the formula 

o Ee) Wain WI oh We 
es (« 1p 9 t% + a * 
where »=number of flows, 
L=length of tube in feet, 
D=diameter of tube in feet, 
V:=mean velocity of water through the tubes in 
feet per second, 
velocity throughout and in the outlet branches of 
the water box. 


for all 


(9) 


Vo 


condenser work a basic velocity of 5ft. per second with a 
mean water temperature of 70 deg. Fah. 
Tests oF TuBE FRICTION. 

For these conditions the higher values given in Fig. 3 of 
Eagle and Ferguson’s paper give a value of C, equal to 
0-0240 for their tubes. In order to determine the values 
of C, and of the inlet loss coefficient C, within a range of 
water velocity from 3ft. to 10ft. per second, and for the 


different methods of tube fixing employed in condenser 
work, the authors’ firm carried out a series of tests which 


TABLE VI.—Results of Tests to Determine Friction Coefficients for 
Different Types of Condenser Tube Fixing. 


re 
ame 195: sph Ongh +108 
C, 


» q 
| at 70 deg. 
| F. and 5ft. 
per sec. 
0-02416 | 


0-02508 . | 1-23 


T ube hie, Bs 
outside | 
diam. and | 
gauge. | 


Fixing. 


Binder Oe re ans _| 


Ferruled both ends 


; ; 1-60 
Inlet bellmouthed ‘and d expanded. 0-0 
Outlet ferruled 





Inlet bellmouthed and expanded.) 0- 02496 ; 
Outlet expanded 


0-0229 








Ferruled both ends 


Po NYS S as 
Inlet bellmouthed and ex panded.| 
Outlet ferruled 


lin 0-02307 
188.W.G. 


Inlet bellmouthed and expanded. 
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are summarised in Table VI. New commercial tubes of 
zin. and lin. diameter were used in these tests: first, 
with both ends ferruled, using in the case of the fin. 
diameter the B.S. standard ferrule; second, with the 
inlet end bell-mouthed and expanded, the outlet being 
ferruled ; and lastly, with the inlet bell-mouthed and both 
the inlet and outlet expanded. 

For tubes of one diameter there is no reason why C, 





In this expression the first term represents the loss 
inside the tube itself ; the second term the loss at entry and 


Tasie VIII. 


1 2 3 


Installation ‘Live verpool | ‘Staly bridge Prieste 


Wi ire 
brushed 


Condition of tubes | Wire 
| brushed 
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15ft. 6in. 
> 


2 
14ft. 
77 


Number of flows 
Length of tubes 
Outside diameter of tubes 
Gauge of tubes, 8.W.G. 
Tube packing, in 6 some lech Oe | Ferruled 
Tube packing, out pte at. ate | 
Total resistance, ft., H,O . 
Velocity through tubes, ft. per sec.| 
Velocity through branches ,, | . 
Mean water temperature, deg. — 94-3 | 64- 
Friction coefficient C, corrected to 

70 deg. Fah. and 5ft. — sec. 
Circulating water y 


” 
6- 


32 


| 
| 


82-2 


O- 
| Cool 


0-0304 
Cooling 
tower 


0-0322 
Cooling 


tower 


Remarks . . 


exit from the tube; and the third term the loss in the 
water box. 
The first coefficient C, is in its more complete form 


8 zs the value e being taken from the well-known 
pV 2 pV “e 
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Absolute pressure | 
air pump suction, 
ins. Hg. 


Stanton and Pannell curve. 
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Duty relative 
| Ratio of mixture | J 


dry air j 


In order to co-ordinate results of tests of frictional 
resistance it is convenient to reduce them to some basic 
condition of water temperature and velocity by means of 
Stanton and Pannell’s curve. The authors suggest for 
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should vary appreciably in the different tests. The mean 


-Test Results of Measurements of Condenser Water Side Friction. 
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value for the #in., 18 I.W.G. tubes is 0-02473 and for the 
lin., 18 I.W.G. tubes 0-02299. 

Examination of the values of the inlet and outlet loss 
coefficient C, does not suggest that as between jin. and 
lin. diameter tubes there is any appreciable dimensional 
factor so that these results may be averaged. 

The authors therefore suggest, for both diameters of 


Taste VII.— Factor C, for Tube Dimensions. 


Outside diameter. | Factor Cy. 


Thickness, 8.W.G. 
16 
18 
19 


tubes, the following values for the inlet and exit loss 
coefficient C, :— 
(a) For tubes ferruled at both ends, C,=1-5. 
(6) For tubes bell-mouthed and expanded at inlet 
and ferruled at outlet, C,=1-25. 
(c) For tubes bell-mouthed at inlet and expanded at 


outlet, C,=1-00. 
There is great difficulty in determining the water box 
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loss by direct tests, and in the authors’ opinion it is suffi- 
cient with well-designed water boxes to take the con- 


2 
ventional loss of 1-0 Mi , providing, as the authors show 
g 


later, this value is employed in analysing the total friction 
as actually measured with operating condensers for the 
purpose of deducing the tube coefficient C,. 

For water velocities other than 5ft. per second, mean 
water temperatures other than 70 deg. Fah., and tube 
dimensions other than }in. outside diameter and 18 I.W.G. 
thickness, it is necessary to adjust the coefficient C, in 
accordance with Stanton and Pannell’s curve for the 
appropriate Reynolds number. 

The authors have reduced these corrections to the simple 
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Fig. 11-——Correction Factors for Variation in Water Velocity, 
Mean Temperature and Tube Size. 


form given in Fig. 11, from which can be obtained the | 
correction factor C,, by which C, must be multiplied to 
give its value for other water velocities and temperatures. 
Table VII. on the previous page gives C, the corrective 
factor, by which C, must be multiplied if the tube 
diameter and thickness are other than }in. and 18 I.W.G. 
respectively. 

For new tubes and for the three methods of tube fixing 
the friction heads for all velocities, temperatures, and tube 
sizes are given by the following formule :— 

Tubes ferruled at both ends : 

Vi? 5 Vi) , Vo? 
a." *)* 2, 


H=n (0-0250,x¢, (5 
Tubes bell-mouthed and expanded at inlet and ferruled 
at outlet : 


2 2 V;2 
H=n(0-0250,x04(5) 5°+ ae Pa 
9 “9 


For tubes bell-mouthed and expanded at inlet and 


expanded at outlet : 


H=n(0- 025C, x Cy (5)% Ve 1.0 )+ 


Friction TESTts oN CONDENSER INSTALLATIONS. 


While these results have been deduced from laboratory 
tests on what must, by the practical engineer, be regarded 
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Arrangement of a Syphonic Circulating 
Water System. 


as new tubes, the user of plant, and for that matter the 
designer, must know what relation the friction heads 
deduced in this way for new tubes may have to those 
actually encountered in an operating plant. 

As previously suggested, the most convenient way of 
determining this: difference is to analyse the results of 
tests on operating plant and by means of the formule 
given above to obtain the value of C, which should be 
substituted for the value 0-025 obtained for new tubes. 

An interesting series of particularly careful tests on 


from 0-0288 to 0-0322. 


of C, of 0-0240, practically that of a new tube. 


for commercial comparisons. 


SypHonic CrrcuLaTING WATER SYSTEMS. 


The assistance from any syphonic return is the remain- 
ing factor in determination of the total head of the circu- 

















first four relate to condensers in which the tubes were wire 
brushed before the tests and give a range of value of C, 


The fifth result was obtained at Clydes Mill after the 
condenser had been boiled out with soda and gives a value 


The remaining three tests were taken from condensers 
before cleaning, the highest value of C, being 0-062, which 
had increased to that value from 0-0455 in four months. 

It will be apparent that the value of 0-025 for C, used in 
the formule for new tubes can be regarded as applicable 
to very clean condensers, while with normal brushings 
0-030 is probably a more easily attainable value, and the 
authors suggest that this value should be standardised 


out for a representative installation with assumed syphonic 
legs up to 36ft., and the successive steps in the calculation 
will be self-evident from Table IX. 

In the absence of pipe friction the pressure at the top 
of the syphon is less than the atmospheric pressure by that 
due to the weight of the water hanging in the discharge 
leg CD. This weight, as will later be apparent, must 
equal that of water of unit density multiplied by the 
syphon efficiency. For a first caleulation, the syphon 
efficiency must be assumed and the calculation repeated 
until the assumed efficiency equals that derived ‘in line 13 
of the table. The effect of the friction head lost in the 
discharge pipe work is to increase the pressure at the top 
of the syphon by an equal amount, and is given in line 2 
of Table [X. 

It is for this reason that it is possible to maintain a 
syphon greater than that of the barometer if there is 
sufficient friction in the discharge pipe work. 

The density of the circulating water, as reduced by the 








































































































Fic. 13—Volume of Air Dissolved in Water for Different 
Values of the Total Gas Pressure of Air and Water Vapour. 


lating pump about which there appears most misconcep- 
tion and unnecessary difference of opinion. 

As the size of condensing plant has increased the 
syphonic return in the circulating water system has become 
of increasing importance. A quite unnecessary air of 
mystery surrounds the whole matter, especially where 
syphons of over 25ft. are encountered. 

The authors suggest that in a reasonably air-tight system 
the effect of the syphon is capable of direct treatment. 
Fig. 12 diagrammatically illustrates a syphon system. 
The circulating water is picked up at entry to the circu- 
lating water piping at A and enters the condenser proper 
at the branch B, usually at the bottom of the condenser. 
As the water passes to the outlet branch C, it is 
gradually heated up in passing through the condenser 
tubes and the mean density of the water is pro- 
gressively decreased, first, because dissolved gases are 
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Fic. 14—Effect of Air Leakage in Syphonic Circulating 
Water Systems. 


liberated air, is given in line 9 for the top of the syphon 
and by line 12 for the bottom. 

The variation in density between these two points will 
be found to be almost proportional to the height above the 
outlet water level, so that the arithmetic mean change 
given in line 13 can be used to deduce the syphonic effi- 
ciency given in line 14. 

The syphonic efficiency is the ratio of the actual effect 
of the syphon to that which would be obtained with air- 
free water of constant density. 

These results are plotted in Fig. 14, which shows in the 
first place the curves of syphonic efficiency and loss of 
head in a system assumed air-tight and with a barometric 
pressure of 30in. of mercury. 

Tests taken after about a year’s operation of the 
Clarence Dock 50,000-kKW installations at Liverpool 
during varying tides with syphon returns varying from 


released as their solubility is decreased with imcreasing | 15ft. to 26ft. demonstrated both the general validity of 
water temperature, and, second, because the pressure! the method and the high syphonic efficiency which can 


TaBLe [X.—Typical Calculation of Syphonic Loss, Barometer 30in. Hg. 


| | | 











Length of ayphon leg L, feet . 22 29 33 36 
1 Calculated ‘culv ert and pipe ‘friction, ft., H,O --| 3-83 “83 | | 3-83 3-83 
2 | Absolute pressure at top of syphon (34ft. +item 1—item 13x L), ft., yi ,0|} 16-21 9-81 | 6-61 4-71 
3 Item 2 as vacuum (bar., 30in. Hg.), in., Hg. ae 15-70 21-40 24-10 25-80 
+ | Initial air contents of water at 55 deg. "Fah. sas Fig. "]4), ¢ C.L. per litre at 
| 60 deg. Fah., 30in., Hg. 23-50 23-50 {| 23-50 23-50 
5 | Air contents at top ‘of syphon under vacuum item 3 and temperature) 
70-5 deg. Fah., c.c. per litre at 60 deg. Fah., 30in., Hg.. : » 8-85 5-37 3-32 2-21 
6 | Air liberated, items 4-5, c.c. per litre at 60 deg. Fah., 30in., Hg. 14-65 18-13 20-18 | 21-29 
7 Item 6 expressed as per cent. reduction in water density, per cent. 1-465 1-813 | 2-018 | 2-13 
8 | Item 7, corrected to absolute pressure, item 2, per cent. .. 3-08 6-26 | 10-35 15-40 
9 | Air contents at outlet and sompertioge 70-5 deg. Fah., c.c. per litre at 
| 60 deg. Fah., 30in., Hg. ‘ -| 19-75 19-75 19-75 19-75 
10 | Air liberated at outlets, items 4-9, ° a per litre at 60 deg. Fah., “30in. ‘Hg. | 3-75 3-75 | 3-75 3°75 
11 | Item 9 expressed as per cent. reduction in water density, aii cent... ‘ 0-375 0-375 0-375 0-375 
12 Mean change in density on syphon leg, # items (8+ ris cote , —— 1-730 |; 3-320 5+360 7-890 
13 | Syphonic efficiency, per cent. é . 98-27 | 96-68 94-64 92-11 
14 Syphonic loss expressed i in feet, feet 0-380 | 0-960 1-770 2-84 


on the released gases in the water is decreased as they rise 
above the level of the water at the inlet A. 

After leaving the outlet branch C, which is usually at 
the top of the syphon, no further heating takes place, and 
the pressure in the water is gradually increased on its 
return to the outlet culvert, so that the gases released on 
the way to the top of the syphon are gradually redissolved. 
What is usually called the “ loss of syphonic head,”’ is 
due to deficiency in average density of the outlet water leg 
C to D, from that of air-free water of unit density. 

It has been assumed in this treatment that the water 
velocity is greater than that with which the bubbles of 
liberated air will rise through the water itself, a con- 
dition which must be fulfilled in operation if good syphonic 
action is to be obtained. Experiments made by the 
authors’ firm justified this assumption if the water velocity 
exceeds 3ft. per second. 

The circulating water enters the system fully saturated 
with air. At other points in the system the volume of 
air contained in the water can be obtained from Fig. 13 
for the pressure and temperature existing at such points. 
It is necessary only to consider what happens in the 
syphonic leg from C to D. 





operating plant is presented in Table VIIT. Of these, the 





In order to show the method a case has been worked 


be obtained when the circulating water system is properly 
designed, erected, and maintained. 

The effect of air leakage into the piping system is, of 
course, to lower the syphonic efficiency, and curves have 
been drawn showing the effect with 30in. barometer 
of an air leakage into the top of the syphon of an amount 
equal to the standard allowance for air leakage to be 
extracted from the condenser itself. Incidentally, this 
air quantity is approximately one-third of that in solution 
in the circulating water at inlet. 

To illustrate the effect of lower barometric pressure, 
curves have been added which are drawn for the latter air 
leakage condition for a barometer of 28-5in. Hg. in place 
of 30in. Hg. It is to be observed that within the usual 
variation in barometric pressure the effect upon the 
syphon loss is small. 

In order to illustrate the effect of a considerable air 
leakage into the syphon, curves have been added for a 
system with 28-5in. Hg. barometer, and an air leakage 
equal to nine times the British standard allowance. 

Even under such conditions it will be seen that the 
losses are considerably less than might generally be 
anticipated. 


The authors wish members 
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of the staff of the Metropolitan-Vickers Electric Com- 
pany have at various times assisted in the tests and 
experimental investigations which form the basis of ther 
argument, and they desire to express their thanks to them 
collectively. They desire to express special thanks to 
D. M. Smith, D.Sc., A.M.I. Mech. E., for his solution of 
the problem of the cross flow mean temperature difference ; 
to H. Knott, B.Se. (Tech.), A.M.I. Mech. E., and 
T. F. Thomas, B.Se. (Tech.), who gave considerable 
assistance in carrying out and analysing various tests ; 
and to the directors of Metropolitan-Vickers Electric 
Company for permission to publish information acquired 
in their employ. 








Institution of Mechanical Engineers 


ANNUAL REPORT. 


THE report submitted by the Council at the eighty- 
seventh annual general meeting of the Institution of 
Mechanical Engineers held on Friday of last week, Febru- 
ary 16th, shows that the Institution now has a membership 
roll numbering 11,356, representing an increase during the 
year of sixty-one. In the principal classes the member- 
ship is as follows :—Members, 3025; associate members, 
5281; graduates, 1684; students, 1118. During the 
year the number of candidates presenting themselves for 
National Certificates and Diplomas in Mechanical Engi- 
neering was greater than in any previous year. For 
England and Wales, Scotland, and Northern Ireland the 
total number of candidates amounted to 3252. Of that 
number, 1811 succeeded in satisfying the examiners, the 
awards received being 1232 ordinary certificates, 496 
higher certificates, 47 ordinary diplomas, and 36 higher 
diplomas. 

Three new developments in the Institution’s activities 
were initiated during 1933. The Council appointed a 
Standing Committee, known as the Inventions Advisory 
Committee, the object of which is to consider applica- 
tions for encouragement and assistance from members 
in respect of their mechanical engineering inventions. 
Secondly, the Council gave consideration to the institution 
of means whereby the interests of members engaged 
in special branches of mechanical engineering might be 
served by the discussion of papers, &c., dealing with 
subjects relating to such industries. It was decided that, 
on the request of twenty-five or more corporate members, 
the Council would consider the formation of a Specialised 
Group. Thirdly, the question of unemployment in the 
engineering industry led the Council to establish a Com- 
mittee to consider proposals for works of national import- 
ance which could be submitted to the Government. It 
was finally decided that the co-ordination and provision 
of water supplies and the co-ordination and extension of 
gas supplies throughout the country were subjects worthy 
of consideration. Communications were addressed to the 
Prime Minister and the Minister of Health, and a special 
Committee to deal with the question of water supplies 
has been appointed and includes, in addition to members 
of the Institution, a number-of important water engineers. 

Concerning the Institution’s research activities, the 
Council reports that for the Alloys of Iron Research 
Committee work was continued last year at the National 
Physical Laboratory, and. was devoted entirely to the 
alloys of iron and manganese. For the Cutting Tools 
Research Committee, Mr. E. G. Herbert continued his 
experiments to determine the effect of magnetic treat- 
ment on the cutting efficiency of drills. Arrangements 
have been made for tests to be conducted at the Man- 
chester College of Technology on the performance of 
tungsten-carbide tools. The Exploratory Committee on 
Pipe Flanges appointed in 1932 has now prepared in very 
full outline a programme of research, and a Research 
Committee has been constituted to supervise the carrying 
out of that programme. The experimental investigations 
will be conducted at the National Physical Laboratory, 
and will be directed towards the study of the strength of 
pipe flanges and bolted connections for use with high 
temperatures and high pressures, and the conditions which 
affect the tightness of joints. Sixteen firms have supplied 
specimens of welds for the Welding Research Committee. 
Selected welded plates have been subjected to radiological 
examination at Woolwich, heat treatment studies and 
corrosion tests are being carried out at the Brown-Firth 
Research Laboratories, and metallurgical examination 
and short-time tensile and fatigue tests have been made 
at Sheffield University. For the Wire Ropes Research 
Committee work has recently been proceeding at Wool- 
wich Polytechnic on the completion of various lines of 
investigation in preparation for the Committees’ final 
report. 








A James Watt Letter. 


Iv was announced last week that Mr. W. J. Wilson, of 
Wilson Boilermakers, Ltd., Glasgow, had presented to 
Glasgow University a letter written by James Watt to 
the father of his second wife in 1784. The recipient, 
Mr. M’Grigor, or Macgregor, was a linen merchant, or, 
according to Dickinson and Jenkins, a “ dyer,” and Dean 
of Guild. The letter, reprinted below, refers to the survey 
of the Caledonian Canal : 

““T have the pleasure of receiving your kind letter of 
the 22nd. In relation to my survey of the ground between 
Invernap and Fort-William, it is not so perfect as I could 
wish it to be both in point of language and in other 
respects, and if it is proposed to be printed, I could wish 
to be permitted to revise it that I may at least correct 
inaccuracies in language for as to the matters of fact it 
is too long ago since the survey for me to do it. I am 
afraid that the expence in the estimate will be a barr to 
its execution and yet I fear the estimate is less than it 
can be done for . As to Mr. Arkwright, he is to say 
no worse one of the most self sufficient ignorant men I 
have ever met with. Yet by all I can learn he is certainly 
a@ man of merit in his way and one to whom Britain is 
much indebted and whom she should honour and reward, 
for whoever invented spinning Arkwright certainly had 





the merit of performing the most difficult part, which 
was the making it usefull. 

““Some years ago he applied to us at two different 
times for our advice which we took the trouble to give 
him, in one or more long letters, which he never had the 
manners to answer, but followed his own whims till he 
threw away several 1000 £’s and exposed his ignorance to 
all the world, and then in disgust gave up the scheme. 
I have heard nothing of him since he returned from 
Scotland and shall rest satisfied though I never do. Our 
rotation engines which we have now rendered very 
complete, are certainly very applicable to the driving of 
cotton mills, in every case where the conveniency of 
placing the Mill in a town of ready-built Manufactory 
will compensate for the expence of coals and of our 
premium. Our premium we have fixed at £5. per annum 
for every horse power the machine is equal to and the coals 
are about 10 pounds weight per hour for each horse. 
As Mr. Boulton is absent I cannot give any answer to 
your kind proposition about the Engineership of this 
Great Canal, the place is honourable and I am much 
obliged to those friends who have named me for it. Yet 
I cannot tell that it would be right for me to accept it 
at least for a continuance and that for two reasons—My 
mind being almost wholly turned towards the steam 

‘ngines, almost all the minutes and necessary matters 
of fact relative to the canal business are gone from me so 
that all that remains to me is the power of judging where 
the facts are present, and that is certainly now more 
mature than it was when I left you 

“Secondly, the contriving of engines and the other 
necessary attention to a business which is now very 
extensive takes up all the time that bad health will permit 
me to work, and it is possible that, setting aside the damage 
which the distraction of my attention might to do the 
partnership, my share of the loss in the engine business 
might exceed my gain by the canal direction. In other 
respects you may be certain that the being enabled to 
spend some part of my time among my friends must prove 
highly agreeable to me. The matter shall therefore have 
serious consideration. 

“We find that we must, in spite of every peaceable 
disposition, go to law with some people who encroach 
on our patent rights, and as our very being depends 
on the success of that suit we must bestow every attention 
on it, which will necessorily take up much of our time, 
and we think of beginning it this term—that is, within a 
month—if the advice of our counsel prove favourable, 
otherwise we had better bear with some inconvenience 
than lose all; yet if we do not vindicate our rights we run 
a risk of losing all that way. 

“I wrote to Mr Hamilton some time ago concerning 
the present system of taxation, which is exclusively 
levelled at trade and manufactures. I expect that a 
formidable opposition to all the new taxes and many 
of the old ones will be formed. I think it the duty of 
every man who lives by trade to attend to the subject, 
and I know few more capable than yourself. I hope, 
therefore, you will commit to paper such facts and argu- 
ments as you think may be useful, and if you transmit a 
copy to me you will oblige me. 

‘“Our business is going on successfully, and could 
we only depend on its durability we need look for no 
better, and probably will never find another equally 
good; but at the same time it requires an uncommon 
share of our personal attention. Annie desires her love 
to you, her sisters and brother, in which I join sincerely. 
Jimmy is returned from Wales, and is just fitting out 
for Geneva on his studies. I mean that he should have 
a year there at least. With compliments to all friends. 

(Signed) J. Warr.” 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


BOILER AND SUPERHEATER TUBES. 


Nos. 512, 527, 528-1934. These specifications complete 
the general series of British Standard Specifications for 
boiler and superheater tubes which have been prepared as 
part of the work undertaken two years ago in connection 
with land boilers. 

The first, for hot-finished weldless steel tubes, pro- 
vides for tubes for designed steam temperatures 
up to 750 deg. Fah. and for temperatures between that 
and 850 deg. Fah. For the latter range an additional 
requirement is included that the steel used in the manu- 
facture of the tubes shall be of the non-segregated or fully 
killed type. The two other specifications are for lap- 
welded tubes and for external pressure only. 

The Land Boilers Technical Committee is now turning 
its attention to the preparation of British Standard 
Specifications for Fittings, and a draft is in the course of 
preparation for safety valves. 


BIRCH PLYWOOD. 


No. 531—1934. The British Standards Institution is 
preparing a series of specifications of Grading for Com- 
mercial Plywoods; of which this is the first. 

We are informed that the specification was prepared 
with actual representative samples of the different grades 
of birch plywood before the Committee. The specification 
thus attempts to describe on paper the conditions actually 
existing in the different grades, a task not always easy. 

Opinion has been expressed that the higher grade 
should, as a general rule, have both faces free from 
defects. Actually, it appears to be almost impossible to 
discover a board literally without defects on both faces. 
As soon as an attempt is made to define the defects that 
are permissible, and, indeed, have been found in samples 
of first-grade boards, the list may present a picture of 
something lower than is intended by the specification. 

The specification, however, provides a regular system 
of grading upon whieh all manufacturers and suppliers 
can tender, thus eliminating the present differences as 
between one manufacturer and another for grades having 
the same designation. 





THE IMPROVEMENT AND ENCOURAGEMENT 
OF NAVIGATION. 


UNDER the will of the late Thomas L. Gray, the Royal Society 
of Arts has been appointed residuary legatee of his estate for the 
purpose of founding a memorial to his father, the late Thomas 
Gray, C.B., who was for many years Assistant Secretary to the 
Board of Trade (Marine Department). 

The objects of the trust are ‘* The Advancement of the Science 
of Navigation and the Scientific and Educational Interests of 
the British Mercantile Marine.” 

The Council of the Royal Society of Arts is offering the follow- 
ing prizes from the Thomas Gray Memorial Trust :— 

(1) Prize for an Invention.—A prize of £100 to any person who 
may bring to their notice an invention, publication, diagram, 
&c., which, in the opinion of the judges appointed by the 
Council, is considered to be an advancement in the science or 
practice of navigation, proposed or invented by himself in the 
period January Ist, 1929, to December 3lst, 1934. Entries 
which have already been considered by the judges in the years 
1929-33 are not eligible for further consideration unless they 
have since been materially modified. Competitors must forward 
their proofs of claim on or before December 31st, 1934, to tho 
Secretary, Royal Society of Arts, John-street, Adelphi, W.C.2. 

(2) Prize for an Essay.—A prize of £100 for an essay on the 
following subject :—(1) The carriage of heavy ore cargoes : 
Do such cargoes call for special treatment in ship construction, 
or, alternatively, should a special freeboard be assigned? (2) 
Discuss deck and side openings and the dangers which may 
arise from defective means of closing and protecting them. 
Make any suggestions for increasing safety and protection. 
Candidates are expected to deal with both sections, and special 
consideration will be given to opinions based on personal 
experience. Competitors must send in their essays not later 
than December 3lst, 1934, to the Secretary. Both competitions 
are open to persons of any nationality, but in the case of 
the Essay Competition only, competitors must be past or 
present. members of the seafaring profession. Further parti- 
culars may be obtained from the Society. 








COOPERS HILL PRIZE. 


Tue Coopers Hill War Memorial Prize and Medal, which was 
founded by members of the Royal Indian Engineering College, 
Coopers Hill, in commemoration of members of the College 
who fell during the war, is awarded annually by the Institution 
of Civil Engineers, and triennially in turn by the Institution 
of Electrical Engineers, the School of Military Engineering, 
Chatham, and the School of Forestry, Oxford. 

The prize, which consists of (a) a bronze medal, (6) a parch- 
ment certificate of award, (c) a money prize of the value of 
about £20, is awarded for the best paper on a professional subject 
selected by the Council making the award. The triennial award 
falls this year to the Council of the Institution of Electrical 
Engineers, which has selected the following twelve subjects, 
and members are invited to submit for consideration a paper 
on any one of them:—‘*The Use of Electricity in Public 
Works,” ‘‘Hydro-electric Power Developments,” *“ Electri- 
fication of Railways,” “ Electricity in Agriculture,” ‘‘ Elec- 
tricity in Mines,’’ ‘The Application of Electricity to Ships,” 
“Domestic Applications of Electricity,’ “ Long-distance 
Telephony (excluding Wireless),’’ ** Long-distance Telegraphy 
(excluding Wireless), ‘‘ Overhead Lines in Rural Districts, 
“Empire Wireless Communications,” ‘* Television.” 

Papers submitted must be specially written for the purpose of 
the competition, and reach the Secretary of the Institution not 
later than October Ist, 1934. 

Only corporate members of the Institution who were under 
thirty-five years of age on January Ist, 1934, are eligible. 








LonG-serRviceE Recorv.—Mr. R. C. Skipper, the oldest 
employee of the Vacuum Oil Company, who celebrated 
his eighty-first birthday, on Friday last, February 16th, 
received a presentation from the board of the company. The 
presentation, which consisted of a pocket wallet with an enclo- 
sure, was made by Mr. Wilson Cross, the chairman of the com- 
pany, who congratulated Mr. Skipper on still being on active 
service. 

Tue Institution oF CHEMICAL ENGriNneeRs.—Under the 
chairmanship of the retiring President, Viscount Leverhulme, 
a party of over 220 members and guests assembled at the Hotel 
Victoria, London, on Friday of last week for the twelfth annual 
dinner of the Institution of Chemical Engineers. The Institu- 
tion now has a membership numbering 760, or 34 more than a 
year ago. By the exercise of strict economy the accounts for 
the past year have been closed with a sufficient balance to cancel 
the accumulated deficiency of previous years, and, after setting 
aside £150 as a reserve towards the expenses which the Institu- 
tion will incur in connection with the forthcoming Chemical 
Engineering Congress, to carry forward a small balance. That 
Congress will be held in 1935, and will be organised on an inter- 
national basis as a sectional meeting of the World Power Con- 
ference. It will be presided over by Viscount Leverhulme. 
At the dinner last Friday the toast of ‘‘ His Majesty’s Ministers ”’ 
was proposed by Mr. W. A. S. Calder, Past-president, and was 
responded to by Sir E. Hilton Young, His Majesty’s Minister of 
Health. ‘The Institution of Chemical Engineers,” proposed 
by Mr. F. D’Arcy Cooper, was acknowledged by the President. 
Mr. W. Macnab, President-elect, proposed ‘‘The Guests,” to 
which Lord Melchett responded. The evening’s proceedings 
concluded with a toast to the President, proposed by Mr. J. A. 
Reavell, to which Lord Leverhulme fittingly replied. 


RETIREMENT OF Mr. F. M. CuapmMan.—Mr. F. M. Chapman, 
for many years manager of the Ironclad switchgear and measur- 
ing instruments department of the General Electric Company, 
Ltd., has just retired. Mr. Chapman’s service with the G.E.C. 
dates back to the first day of January, 1888, when, after leaving 
the Hanover-square School of Electrical Engineering, he went 
as a pupil to the Homerton works. From Homerton, Mr. 
Chapman was transferred after sixteen months’ service to the 
Chapel-street Works of the company at Salford, and about a 
year later was appointed chief assistant in the department con- 
cerned with the manufacture of electric lighting switches and 
accessories. His promotion to manager of the department 
followed early in 1892, and he occupied that position until the 
works were destroyed by fire in July, 1895. He retained the 
same position at Peel Works, Salford, but in 1909 the manu- 
facture of accessories under Mr, Chapman’s management was 
transferred from Salford to the Union Works at Wembley. 
In 1912 Mr. Chapman was appointed manager of the electric 
light supplies department, which at that time embraced 
switchgear and instruments in London. After the war the 
department was reconstructed, the electric light supplies part 
being divorced from switchgear and instruments. He continued 
to supervise the latter, known as the M.X.Y. department, until 
his retirement. Mr. Chapman’s retirement was marked by & 
happy little function when he was entertained by a few of his 
old colleagues at a luncheon over which Sir Hugo Hirst, 
chairman of the G.E.C., presided, and presented him with 
a silver rose bowl from himself and Mr. M. J. Railing, and 
with a silver salver engraved with the names of the colleagues 
who contributed to that expression of their respect and affection. 
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The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Board of Trade Returns. 


The import and export returns given by the Board 
of Trade for January are more than usually interesting, 
as they show a tendency for certain imports to increase 
which has been absent for many months. The total 
imports of iron and steel and manufactures thereof for 
January were 119,820 tons, compared with 91,298 tons in 
December, whilst the exports of manufactures of iron 
and steel of all sorts totalled 163,695 tons for January 
against 173,081 tons for December. The imports of pig 
iron totalled 12,161 tons, of which 10,012 tons came from 
British India and 2149 from other countries ; whilst in 
December the total reached 7332 tons, of which 1444 tons 
was from Sweden and 227 from other foreign countries. 
A notable increase is shown in the imports of billets, 
blooms, and slabs during January, the total reaching 
26,166 tons, compared with 16,017 tons in December. Of 
this quantity France sent 10,804 tons ; Belgium 7990 tons ; 
and Germany, 6768 tons. Imports of sheet bars, however, 
declined to 7404 tons, compared with 11,324 tons in 
December. Other interesting figures are those for girders, 
beams, joists, and pillars, which in January reached a 
total of 10,422 tons, including 5760 tons from Belgium 
and 1119 tong from France, the remaining 3453 tons being 
from ‘‘ other foreign countries.” The latter figure probably 
relates principally to Indian sheet bars. The December 
total, which included 4820 tons from Belgium, was 11,324 
tons. There was an expansion in the imports of plates 
and sheets from 2297 tons in December to 4210 tons. in 
January. The imports of hoops and strip also increased 
slightly to 10,989 tons, against 9827 tons in the previous 
month. The exports of British pig iron declined in 
January to 8795 tons, compared with 10,948 tons in 
December, and the exports of general descriptions, which 
in December reached 14,174 tons, dropped to 13,316 tons. 
On the other hand, the quantities of plates and sheets 
not under }in. thick increased from 12,983 tons in 
December to 13,790 tons in January, whilst those of plates 
and sheets under }in. were practically stationary at 
10,879 tons in January and 10,641 tons in December. The 
exports of railway material advanced from 6861 tons in 
December to 8442 tons in January. 


Machinery Exports. 


The value of the exports of water-tube boilers 
in January totalled £61,127. Of this total British India 
took material to the value of £6658, and other British 
countries to the value of £22,975. It is impossible to 
compare the figures with those of the previous month, as 
the returns are given in a different form for January, 
and now show boilers as a separate item, whereas pre- 
viously they were classified under the comprehensive 
title of ‘‘ boilers and boiler-house plant.’’ Cranes, hoists, 
and other lifting and excavating machinery were exported 
to the value of £63,631 in January, compared with £48,826 
in December, whilst the exports of electrical machinery 
were valued at £124,999, and the exports of machine tools 
for metal working at £83,246, the latter total comparing 
with £59,024 in December. The exports of prime movers 
included marine engines to the value of £31,531; gas, 
£8085 ; oil, £130,915, and turbines, £57,481. The returns 
also show that one war vessel of 1600 tons was exported. 
valued at £218,486, and one steam vessel of 299 tons 
valued at £19,700. Amongst the largest buyers of 
machinery from this country in January was the Union 
of South Africa, which took material to the value of 
£262,878; British India, with a total of £425,383 ; 
Australia, £138,914; France, £157,288 ; China, £112,255, 
and Portugal, £105,200. 


Pig Iron Production. 


The National Federation of Iron and Steel Manu- 
facturers in its monthly report states that there were 
eighty-five furnaces in blast at the end of January, an 
increase of four since the beginning of the month. Although 
the statement does not say so, of the furnaces which were 
put into operation one was at the Skinningrove Iron Com- 
pany’s works, one at the Scunthorpe works of John Lysaght, 
Ltd., one by the Renishaw Iron Company, Ltd., one by 
Dorman, Long and Co., Ltd., and one by William Dixon, 
Ltd., of Glasgow; whilst Lloyds Ironstone Company, 
Ltd., took one out of commission. The production of pig 
iron in January amounted to 441,300 tons, compared with 
409,300 tons in December and 286,600 tons in January, 
1933. The production included 104,100 tons of hematite, 
230,700 tons of basic, 89,700 tons of foundry, and 8600 tons 
ot forge pig iron. The output of steel ingots and castings 
in January amounted to 711,000 tons, compared with 
668,900 tons in December and 444,400 tons in January, 
1933. 


The Pig Iron Market. 


Although quieter conditions have developed in 
the pig iron market following the advance in prices, the 
decline in the volume of new business has been less than 
might have been expected. The price advances have not 
made it possible to import Continental pig iron, which is 
barred by the depreciation in sterling, in addition to the 
duties ; but importers watch the situation closely, and 
if any of the Continental producing countries abandoned 
the gold standard a difficult situation might arise. Indian 
iron is not subject to an import duty, and by an arrange- 
ment between the British and Indian producers the quan- 
tity imported is limited to 30,000 tons of foundry and 
70,000 tons of basic. Lately the British ironmasters have 
shown a desire to have this quantity reduced, but. it is 
difficult to see upon what grounds they can reasonably 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


North-East Coast to meet the requirements of the market, 
is a strong argument against curtailing supplies from India. 
Action in this direction also would probably be followed 
by retaliatory measures against certain British steel 
exports to India. The possibility of an increase in the 
output of Cleveland iron is discussed by the market, but 
so far as can be ascertained there is no prospect of an 
immediate addition to the four furnaces now producing 
this class of iron. The situation on this coast, therefore, 
has not been affected by the higher prices, excepting that 
there has been a natural decline in new business. The 
producers have heavy commitments over the first half 
of the year, and most consumers can afford to rest from 
making new purchases. Nevertheless, the position remains 
tight, and there may be a difficulty in placing supple- 
mentary orders for some time. In the Midlands, consumers 
also have ceased pressing orders upon the makers, but the 
Northamptonshire producers are in a better position as 
regards orders and stocks than they have been for years ; 
whilst the Derbyshire makers have recently been able to 
reduce their stocks and to book some good contracts. 
There has been a pause in the demand for hematite this 
week, as the quotation for this description has also been 
increased 5s., excepting on the North-West Coast and in 
Wales. The course of this market must depend largely 
upon the continuation of a strong demand for steel, but 
the market seems to take the view that the lull in new 
business is not likely to last beyond the time it will take 
buyers to become accustomed to the higher prices. 


Semi-finished Steel. 


The situation in the semi-finished steel depart- 
ment is more interesting than at any time since the import 
duties were imposed. The majority of the re-rollers, who, 
under Protection, have been purchasing about 25,000 tons 
per month from foreign suppliers, have bound them- 
selves to buy billets only from the British makers, except- 
ing with the consent of a joint committee of British billet 
makers and re-rollers. If they transgress this rule they 
may have to leave the Association, and thereafter be 
charged not less than 10s. per ton more for their billets 
than those firms within the Association. If they buy 
foreign billets with the consent of the Joint Committee, 
they have to pay any difference in price in their favour to 
the Committee. It is a peculiar state of affairs in a country 
that a short time ago was the temple of Free Trade, and 
it will be interesting to see how it works out in practice. 
Already some difficulties are reported to have arisen, 
and apparently no definite rule has been established as 
to the circumstances under which a re-roller shall be given 
permission to make a foreign purchase. Until this is 
settled there seems a probability that there will be much 
discontent and heartburning amongst those who require 
Continental billets. In a sense the re-rollers under the 
scheme are very much in the power of the billet makers. 
Not only are the latter protected by the import duties, 
but they are negotiating with the Continental makers in 
the hope of arranging a fixed quota of imports. This, of 
course, would still further give the British billet makers 
the control of the market. It will be interesting to see 
the extent imports are affected by the new arrange- 
ments. Not all the re-rollers are in the scheme, and one 
notable example is the Whitehead Iron and Steel Com- 
pany, Ltd., which with great foresight provided for the 
future by entering into an arrangement with Richard 
Thomas and Co., Ltd., by which the latter supplies up 
to 3000 tons of billets per week. It has also retained its 
independence as regards buying Continental material. 
Sheet bars are not affected by the arrangement between 
the billet makers and the re-rollers, and so far the sheet- 
makers and the tin-plate makers have refused to be bound. 


Finished Steel Materials. 


Considerable speculation exists in the market 
for finished steel as to the future course of trade. The 
price contro: has this month been extended to include 
descriptions and sizes of steel that have always had a 
free market; but, apart from this, the official prices of 
steel which have been under control for many years have 
not been altered since December, 1929. Nevertheless, 
although the steel makers have not advanced their 
prices since the duties were introduced, they did not, 
on the other hand, reduce them during the worst days 
of the slump. The cost of raw materials has risen during 
the past two years, and it is an open secret that some of 
the steel makers consider that an increase could be justified. 
Usually, the question of prices is settled at the quarterly 
meetings of the Associated steel makers; but the one 
generally held about the end of the year was postponed, 
and no indication has been given as to when it will be 
held. This week the general meeting of the National 
Federation of Iron and Steel Manufacturers will take 
place, but the Federation is not concerned with prices. 
Mr. Charles Mitchell, the chairman of Dorman, Long and 
Co., Ltd., and of the National Committee for the Reorganisa- 
tion of the Steel Trade, punlicly stated last year that he 
was not in favour of a price advance unless it was possible 
to secure a substantial increase. Whether such an 
advance would be politic may be douoted, but the recent 
increase in the quotations for re-rolled steel bars—which 
have just been brought under control—from £7 10s. 
to £8 12s. shows that the steel makers are not afraid 
to take a bold course if they think the situation is-favour- 
able. Such an advance can only be justified by success, 
and it remains to be seen if the market will buy at the 
new figure. So far the effect cannot be gauged, as most 
buyers entered upon forward contracts before the move- 
ment occurred, and until these are partially worked off 
the sicuation must remain nebulous. Continental sellers 
and the re-rollers who are outside the scheme have not 
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duties to the fore, and some at least of the re-rollers have 
obtained the impression that if the reorganisation scheme 
goes through there is a prospect that the present duties 
will be increased to save them from Continental competi- 
tion. As Continental steel bars can be bought delivered 
Birmingham at £6 18s. duty paid, a considerable increase 
in the existing duty of 334 per cent. would be necessary 
to raise this figure to £8 12s. : 


The Midlands and South Wales. 


There is a quieter tone in the Midland steel 
market and the volume of business placed during the past 
week shows a distinct decline from the January level. 
The market for small bars has become unsettled owing to 
the advance in price by the re-rollers, who are in the new 
scheme and the competition from firms who have retained 
their independence and from Continental sellers. It is 
possible to obtain small bars from re-rollers outside the 
Association at 15s. less than the figure of £8 12s. asked by 
the works adhering to the price control, whilst Continental 
merchant bars are quoted at £6 18s. d/d. The amount of 
business transacted, however, has been unusually small. 
Although Continental works are taking orders for strip on 
the basis of £7 17s. 6d. to £8 12s. 6d., according to specifica- 
tion, this has not affected the demand for British material 
at £9 ls. basis. In fact, this department is probably less 
affected by the change in the temper of the market than 
any other. Conditions in the sheet market also have 
deteriorated and the works are showing some anxiety to 
obtain fresh orders. Few transactions in structural steel 
have been reported of late and the demand from the con- 
structional engineers in particular has been spasmodic 
for some time. On the other hand, the engineering indus- 
tries have taken rather better tonnages of bright-drawn 
steel than of late, this being partly due to reports which 
have been current that the present basis price of £13 10s. 
will be advanced. Conditions in South Wales have 
improved somewhat as a result of the rather better demand 
for tin-plates. Several furnaces in that district are idle, 
but it is hoped that the position in this respect will shortly 
improve. The demand for sections from the constructional 
engineers, and business from shipyards has also been upon 
a rather better scale than during the past week or two. 


Copper and Tin. 


The easier tendency in the electrolytic copper 
market which developed last week continued until early 
this week. In the United States the price dropped to 
8c. d/d, and the quotation for export to about 8.10c. c.i.f., 
which worked out at about £35 10s. The decline was 
largely due to the persistence of cheap offers from American 
producers, principally from the Customs smelters, who 
may be considered independent refiners. This competition 
for business in Europe has naturally forced other copper 
producers, including Empire producers, to reduce their 
quotations. It is suggested that the high price at which 
gold has been fixed in America is partly responsible, 
and that the copper producers buy gold with the money 
they receive for their copper and ship it to the United 
States in the hope of making a profit upon the gold which 
they might not be able to make on the copper. Later 
this week the American selling relaxed, and on the London 
market the price of electrolytic jumped to £36 to £36 10s. 
The London Standard Market, which had been weak in 
sympathy with the electrolytic market, also rallied. 
In America the situation is weakened by the difficulty 
the producers find in agreeing upon a code, and there are 
now threats of Government action, and possibly a public 
hearing to decide the differences which exist. ... Lack 
of interest is still the chief characteristic of the tin market. 
The American buying which it was hoped would set in 
has failed to materialise, and beyond a few small quantities 
purchased towards the end of last week American con- 
sumers have remained indifferent. Nevertheless, the 
belief persists that the quantities in the American con- 
sumers’ hands are low, and that they will shortly be 
obliged to replenish their stocks. The business which 
has. been recently done with America has been principally 
for near delivery. There is apparently little speculation 
in the market, but the undertone remains firm, and there 
seems no likelihood of any substantial decline in the 
prices now ruling. 


Lead and Spelter. 


The chief characteristic of the lead market has 
been the steadiness of the quotations, which have 
fluctuated only to the extent of a shilling or two over the 
week. There is, however, a note of confidence in this 
market, and although there has been a fair amount of 
metal offered it has been well absorbed. Consumers are 
still taking good quantities of lead, and the consumption 
by the makers of pipes and sheets is on an unusually 
good scale for the time of year. American figures give 
the world’s production of lead in December as 134,328 
tons, compared with 132,830 tons in November, and the 
total for 1933 as 1,326,618 tons, against 1,288,913 tons 
in 1932... . 4 Although the spelter statistics for January 
proved disappointing, they had little influence upon the 
market, and this is taken to indicate that the quotation 
is at such a reasonable level that a serious downward 
movement is unlikely. The stocks at the end of January 
showed an increase from 134,242 metric tons to 139,892 
tons, whilst the production showed a slight increase to 
61,488 tons from 60,935 tons in December. Consumption 
in Great Britain continues on a poor scale. The galvanisers 
are taking only small quantities of the metal, but the 
demand from the brass trades is said to be showing signs 
of improving again. The contango has increased of late 
owirig to the arrival of Mexican and Continental spelter, 
which, as it is sold subject to duty, the market, naturally, 
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Current Prices for Metals and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists, 22s. 6d.; plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 


PIG IRON. STEEL (continued) NON-FERROUS METAL. 
Home. Export. Home. . Official Prices, February 21st. 
N.E. Coast— £ se. d. £ s. d. | Grascow anp District— £ «. ad. 
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8 ee oo eee - » fein... -. od Miciiny Meee eine OF ee 12/6 
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Nut and Bolt Bars... 7 ; Home. . Furnace Coke er ee de Lee Apes oy RR eRe 
Shoots. eh pte z NoRTHUMBERLAND, NEWCASTLE 
-G. 2 ee a oo rer 2 meee fs 
Crown Bars ee a ee <5 6 inaailan lili ieaiigeiee a poem "Taree 
Best... se eget ix Sad ee eee ree oe .. 18/— to 13/3 
21-G.to24G.,d/d ..10 5 0.. .. 
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Double Best Bars. oot ° 30s. per ton extra. NR cc sinh WBS" lea are eke cs aera 14/8 


Galvanised Corrugated Sheets, Basis 24-G. seen cart nan a hc in 
Home. £8. d. SHEFFIELD— Inland. 
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2-ton to 4-ton lots .. 13 2 6 South Yorkshire Best .. .. 22/—to 24/—- 

Under 2 tons - 1415 0 South Yorkshire Seconds .. 17/6 to 19/6 

Export : £16 7s. 6d., c.i. vi duty paid India. Rough Slacks.. .. .. .. 6/-to 9/- 
£11 5s. Od., f.o.b. other markets. Nutty Slacks = . T/-to 8/6 

Scandinavian Markets Free. Furnace Coke (at ovens) pe 


oo 
o 
ao 


FIFEsSHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Steam.. .. ©’. ste os eS 
Unscreened Navigation os 66 SNA, eRe 


_— 
© to 


we to 1 Oo bo to 
oo © 

— 
m Or 
eccaceo 


ENGLAND. 


ceo e cf 
_— i 
os) bo 3 09 


ScoTLanD— 





* 
° 
a. 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. anh up 
- under 3in. 


a | 


” 


“1 bo 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 16/3 to 16/6. | CARDIFF— SOUTH WALES. 


Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. Steam Coals : 
Best Admiralty Large.. .. .. .. .. 19/6 
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FERRO ase Best Large .. . Cpe) ee kel ae ree 
Tungsten Metal Powder.. .. 2/9 per Ib. Machine-made Cobble Bsc a we ow. cet ee 
Ferro Tungsten .. .. -- «+.  2/@perib. See SL eh 
Ber Ten. Por Unit. Ee er + +e +e oe 25/— to 30/- 
Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- sae 5 i Pe pe S ; ., UR 9 20/6 
Cpe.toSpe. .. £21 12 7/- Rubbly Qulm.. .. .. .. .. .. .. 9/6 to 10/6 


ao ea nf 
Boiler Plates, din. 8p.c.tolOpc. .. £21 12 6 7/- 
Specially Refined .. Steam Coals : 


Miptauns, asp Leeps axp ee Max. 2 p.c. carbon £37 10 1l/- Large +s ses ee te te te te 18 to 20/- 

Pye, » 1 p.c. carbon £38 15 11/- Nuts hae Pee ene rme re TS 

» 0-70p.c.carbon £42 0 12/6 BOONE oi6. ons 6 ths Nive gant ee eee 

” ” » carbon free .. 10$d. per lb. 
Metallic Chromium ect." Soh Spee ihe 

Ferro Manganese (perton) .. .. £10 15 0 home FUEL OIL. 


» Silicon, 45 p.c.to 50p.c. .. £12 7 6 scale 5/—p.u. 
i Nahe | 5 a ame ais |e BY oe Ne ira CEL Inland consumption ; contracts in bulk. 


scale 6/— p.u. Exclusive of Government tax of 1d. per gallon. 


sd moran wad ED SPT AS no 8 — Ex Ocean Installation. Per gallon. 
Molybdenum.. .. a per lb. 
» Titanium (enrbon feee). .. 9d. per lb. ee (0-960 gre sind Rte epee - 
i oa . “e . ae . 


Nickel(perton) .. .. .. .. £225 to £230 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Anglo-French Trade. 


THE views of British importers in France on the 
commercial deadlock may be expressed in their conviction 
that the French denunciation of the treaty of commerce 
of 1882 clears the ground for negotiations to be carried 
out under conditions that will place both countries on 
something like an equal footing. According to a reliable 
statistical source, the average duty on all classes of 
French goods imported into Great Britain is 23 per cent., 
while the average duty, direct and indirect, on British 
goods entering France is 65 per cent. It is, therefore, 
argued that when the existing commercial treaty ter- 
minates three months hence, Great Britain will be free 
to deal with the situation in exactly the same way as the 
French are doing. The necessity of carrying the tariff 
conflict to the extent suggested by some importers will 
probably not arise, for the British reprisal on certain 
French luxury goods has revealed the danger which 
confronts the French in their efforts to apply too rigidly 
their new commercial policy. Nevertheless, the situation 
is a difficult one, and can only be made clear by a com- 
prehension of the French point of view, which differs so 
fundamentally from the British standpoint that a settle- 
ment would- appear problematical if it were not for the 
risks involved in a permanent deadlock. The French 
continue to insist that the surtax was not discriminatory. 
They declare that they were generous in suppressing the 
surtax on British goods and undertaking to reduce the 
6 per cent. turnover tax to the normal 2 per cent., and 
then in restoring the greater number of quotas without 
obtaining compensation. But the fact remains that there 
has been too much manceuvring against British commercial 
interests, and the reduced quotas have brought the trade 
in British goods subjected to them almost to vanishing 
point. However much the French may be divided on 
the question of import quotas, it is certain that, so long 
as the idea of industrial nationalism holds the. upper 
hand in this country, the quota system will be maintained, 
though modified more or less according to circumstances. 
The French refused to restore the quotas for some British 
textile and other goods because of a fear that French 
industries would be submerged by competition. On the 
other hand, similar quotas imposed by Britain on certain 
French goods would ruin the industries producing them. 
The problem confronting the French is, therefore, to 
preserve their industrial production intact, and, at the 
same time, to open up markets for exporting industries. 
The complexity of the problem, and the difficulty of 
obtaining advantages without being able to offer accept- 
able concessions, explain methods of negotiations which 
have provoked so much irritation abroad and a failure of 
attempts to reach agreement with industrial countries. 


Machine Tools. 


The case of the machine tool trade offers an 
example of the difficulties encountered by British importers 
by reason of the quotas. These have been restored to 
the former quantities based upon imports during the 
particularly bad year of 1932. The trouble begins when 
the importer is obliged to show an order before he can 
obtain a permit to introduce the machine, and then, when 
it arrives in Customs, interminable formalities are required 
to get it out. Generally, it takes something like three 
months to deliver a machine tool from the time the order 
is received, and during its long detention in Customs the 
storage charges steadily mount up. The importation of 
other than special machine tools is becoming increasingly 
restricted as the result of the development of the home 
industry, and of the difficulty in obtaining permits to 
import when they are granted by a commission on which 
French machine tool makers are represented. The 
organisation for developing the home machine tool industry 
is particularly strong. Notwithstanding progress made in 
home production users are still dependent on foreign 
machines, and recently leading motor car firms placed 
considerable orders in the United States for machine 
tools, some of them apparently for second-hand machines 
from American factories which have closed down. Never- 
theless, the French machine tool industry appears likely 
in time to reach a stage of development when the oppor- 
tunities for importers will be far more limited than they 
are now. 


Rail and Road Transport. 


A meeting of the National Economie Council 
has been held to discuss proposals for organising traffic 
on the road and on railways. The Premier, Monsieur 
Doumergue, explained the urgency of co-ordinating the 
services with a view to avoiding wasteful expenditure 
of public funds, for the loss of traffic to the railways 
entailed a heavy burden on the country, which had to 
pay for the deficit, and there was a further additional 
public expenditure on roads to provide for the increasingly 
heavy motor traffic. Monsieur Dautry, Managing Director 
of the State Railways, also reviewed the situation, and 
declared that if a public service like the railways were 
faced with unrestrained competition from private enter- 
prises, which only look to their particular interests, it 
must necessarily be to the detriment of the community. 
The conclusions reached at the meeting were in favour 
of the report of Monsieur Josse upon which the Bill being 
prepared for the Chamber of Deputies is based. In its 
general lines, the Bill provides that railways and the 
roads running parallel to them shall operate under condi- 
tions offering the greatest convenience and advantage to 
the public—that:is to say, each will deal specially with 
the goods for which it is best suited, and the questions 
of time of delivery and cost will be taken into account, 
with due regard to the preference shown for one or other 
of these factors by users. The carriage of passengers 
and goods on the roads will be restricted to haulage com- 
panies licensed by ‘the State. A full inquiry will be 
made into the requirements of users throughout the 
country, so that it will be possible to prepare a plan for 
the distribution of traffic under the most satisfactory 
and economical conditions, without eliminating the 


British Patent Specifications. 


When an i: ts ted from abroad the name and 








address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch 'y-lane, Wo. 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





INTERNAL COMBUSTION ENGINES. 


404,243. September 7th, 1933.—MountTING CyLinpDER LINERs, 
P. H. Smith, 82, Mark-lane, London, E.C.3. 
This invention relates to internal combustion engines having 

a block of cylinders in line, and has for its object to prevent 
the distortion of cylinder liners that often takes place owing 
to the greater rigidity of the cylinder block, along its Lenadoutionst 
central plane, as compared with that in a plane at right angles 
thereto. ‘Lhe usual method of fitting liners is to machine the 
outside surface of the liners until they are truly circular in 
cross section, so that they may be introduced into and fit fairly 
tightly in the cylindrical bores of the block. The greater 
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rigidity along the longitudinal central plane of the block causes 
the liners to distort during operation of the engine, the major 
axis of the distorted liner being at right angles to the longitudinal 
central plane of the block. According to the invention clearance 
AA is provided between the cylinder liners and the block in 
the region of the longitudinal central plane. The clearance may 
be — by cutting away the cylinder block, or liner, or 
both. In some cases a cylindrical ring B may be in 
between the liner and the block, this ring bei of reduced 
thickness in the neighbourhood of the longitudinal central 
plane of the block.—January 11th, 1934. 


TRANSFORMERS AND CONVERTERS. 


404,232. July 26th, 1933——THE OpPERaTION oF RECTIFIERS 
IN PARALLEL, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2. 

In the parallel working of machines or converting apparatus, 
difficulties are met with when the output potential has to be 
regulated. This is the case particularly as regards rectifiers 
comprising grid-controlled vapour or gas electric discharge 














devices. The drawing shows two rectifiers connected to the 
N°404 232 
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same alternating-current network A, the anodes feeding the 
direct-current network B. The two rectifiers are controlled in 
common by means of a phase-shifting transformer C through 
grid transformers D and E, in accordance with the produced 
unidirectional potential. Each grid circuit includes a small 
resistance F and G, which delivers a supplementary controlling 
ee on the instantaneous current.—January 
th, . 


404,233. July 27th, 1933.—Execrric TRANsFoRMERS, T'he 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

A scheme is described in this specification for regulating 

@ transformer with three or more windings. Assuming that the 

primary voltage between the terminals of the winding A is 

inducing the desired secondary voltages in the windings B 

and C, then an increase or decrease in the primary voltage will 

cause & corresponding increase or decrease in the induction in 

the core and in the secondary voltages in the windings B and C. 

‘Lhe voltage of the winding C may be corrected or adjusted to 

its desired value by increasing or decreasing its eftective number 

of turns by means of the tap switch D. As the movable contact 
of the switch is changed, there is a corresponding change in 
the voltage between this contact and the conductor E, and, 
therefore, in the voltage induced in the winding F. The vol 

ratio of the windings F and G@ is made to produce a voltage in 
the winding F of just the proper value to compensate for the 
change in the induction in the core, and thus to correct or 






winding B to its desired value. If the conductor E is connected 
to an intermediate tap H, as shown, the voltage of the winding 
F will be added to the voltage of the winding B when the 
movable contact of the switch D is at one side of this inter- 
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mediate tap, and will oppose the voltage of the winding B when 
the switch contact is at the other side of this intermediate 
contact.—January 11th, 1934. 


TRANSMISSION OF POWER. 


404,245. September 11th, 1933.—Etecrricat Cases, William 
Brown, of 89, Douglas-street, Glasgow. 

This invention relates to electrical cables of the fluid cooled 
t The cable shown comprises & central core constituted as 
a permeable tube A, electrical conductors B distributed around 
the core, an impermeable sheath C composed, for example, of 
lead, surrounding the conductors, a wrapping D of insulating 
material embracing the sheath, and a metallic sheath E embrac- 
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ing the wrapping. Cooling fluid is circulated through the 
central core A, and is free to flow between and around the con- 
ductors B in its passage along the cable, but is prevented from 
penetrating the insulating wrapping by the impermeable sheath 
C. The core A may be constituted by a perforated tube com- 
posed, for example, of soft copper or by a flexible metallic tube 
with provision for leakage into the space bounded by the 
impermeable sheath C. The cooling fluid may be oil or air, or 
a suitable gas.—January 11th, 1934. 


LIGHTING AND HEATING. 


403,795. November 18th, 1932.—Gas-HEATED WaTEeR HEATERS, 
Radiation, Ltd., Thimble Mill-lane, Aston, Birmingham, 
and H. J. Yates, 15, Grosvenor-place, London, S.W.1. 

This invention is put forward as being essentially applicable 

to gas-heated water heaters, but the principle seems to have 

wider possibilities. The object aimed at is that should the 
discharge of water through an overflow pipe be dependent upon 
the rise of the water level above the lip of the overflow pipe, 
there should not be an opportunity for a trickle in the event of 
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the water level rising accidentally. To this end the top of the 
overflow pipe A is surmounted by a cap B, from which depends 
an internal sleeve C. Ports are cut in the top of the overflow 
tube at D. The result is that when the water level has been, 
deliberately, raised to such a height that overflow takes place, 
a@ syphonic action is set up, and the water level is finally 
lowered to such an extent that accidental accumulation is 
unlikely to trickle over the edge of the output pipe.—January 
4th, 1934. . 


MEASURING AND TESTING INSTRUMENTS. 


404,378. July 26th, 1932.—E.nectricaL Measurine DeEVIcEs, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2: and Henry Cobden Turner and 
James Grant, both of Salford Electrical Instruments, Ltd., 
Peel Works, Silk-street, Salford, Lancashire. 

According to this invention, an electrical measuring instru- 








element of competition. 





adjust the voltage between the terminals of the secondary 





ment for the measurement of both current and voltage includes 
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as a unit a moving coil element provided with two windings and 
multiplying resistances. The moving element A is provided 
with two windings BC. The winding B is shunted by appro- 
priate current range multiplying resistances D and a swamp 
resistance E and forms the winding associated with the current 
measurement, whilst in series with the remaining winding C is 
a volt range multiplying resistance F, tapping points G being pro- 
vided on both resistances. One current leading-in spring H is 
connected to the common point of the two windings BC and 
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to @ common terminal J, whilst two other current leading-in 
springs K L are joined respectively to the other ends of the 
current winding B and the voltage winding C. Whilst, as shown, 
the common end of the windings B C is connected to a common 
terminal (which has the advantage of one spring only being 
necessary at one end), the common end may be connected, if 
desired, to two terminals through further resistances, whereby 
further measuring ranges may be obtained.—January 18th, 
1934. 


404,498. March i7th, 1933.—APPARATUS FOR MEASURING 
ALTERNATING ExecTric CURRENT, International General 
Electric Company, Incorporated, of 120, Broadway, New 
York, U.S.A. 

This specification describes a temperature compensating 
scheme for A.C. measuring instruments working with dry 
rectifiers. Four rectifiers ABCD are arranged in the known 
manner and are connected to a measuring instrument E which 
is preferably a moving coil instrument or other type of sensitive 
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D.C. instrument with a rectifier F connected in parallel with it. 
When the internal resistance of the main rectifiers used for 
rectifying purposes increases with the temperature the measuring 
instrument would in the ordinary way receive a comparatively 
smaller amount of current, but the compensating rectifier F 
modifies the current distribution over the D.C. side so that the 
instrument takes up a larger portion of the current than it would 
do without it—January 18th, 1934. 


MISCELLANEOUS. 


1932.—Grip CONTROL OF MERCURY 


404,425. October 21st, 
Boveri et 


Vapour VALtves, Aktiengesellschaft Brown, 
Cie., of Baden, Switzerland. 

The object of this invention is to overcome the disadvantage 
of the formation of sparks at the distributor of a grid-controlled 
rectifier. The invention consists in a method of controlling the 
anode grids of a mercury vapour valve in which, for the purpose 
of a periodic ignition in the valve, an alternating current voltage 
is superposed on the negative bias of the grids, the frequency of 
which is many times the ignition frequency of the grids and the 
amplitude of which is greater than the negative bias of the grids. 
By this means the sparks on tbe brush leaving a commutator 
segment are quickly broken. The grids of the valve A are con- 
nected to the segments of the distributor B. The positive ignition 
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controlling voltage is supplied by the high-frequency generator C 
and the negative blocking voltage from the battery D. Each 
grid in turn thus receives for a short period a few successive 
positive voltage impulses as the brush E sweeps over the corre- 
sponding segment of the distributor. The device is suitable for 
the control of any mercury vapour valve. For the particular 
case of mercury vapour valves for valve-controlled A.C. com- 
mutator motors a number of distributors are used, and each 
distributor must be able to impart to the associated grids a 
positive impulse during a fraction of the period of the A.C. 
cycle..— January 18th, 1934. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-Day. 

CHEMICAL ENGINEERING Grovup.——Joint meeting with 
Liverpool Section. At Muspratt Lecture Theatre, University of 
Liverpool. ‘‘ Safety Precautions in Chemical Manufacture,” 
Mr. J. T. Dixon, 5.30 p.m. At Liverpool Constitutional Club, 
India Buildings, Water-street, Liverpool. Informal dinner. 

Inst. oF MARINE ENGINEERS.—Grosvenor House, Park-lane, 
W.1. Annual dinner. 7 p.m. 

Inst. oF StRucTURAL ENGINEERS: MIDLAND COUNTIES 
Brancu.—James Watt Memorial Inst., Birmingham. ‘ Appli- 
cation of Scale Models to Engineering Design,” Mr. John Doaser. 
7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1.— 
““Some Modern Improvements in Electrical Instruments,” 
Mr. G. F. Shotter. 7.30 p.m. 

KEIGHLEY Assoc. OF ENGINEERS.—Queen’s Hotel, Keighley. 
Ladies’ night. Lecture, ‘Old Keighley,’’ Mr. Wilfred Moore. 
7.30 p.m. 

Ratmtway Cius.—At Royal 
Fetter-lane, E.C.4. Annual general meeting. 
address, “‘ Plymouth and Dartmoor Railway,” 
Brown. 7,30 p.m. 


Scottish Corporation Hall, 
Presidential 
Mr, Kenneth 


Monpay, Fesruary 26TH. 

ENGINEERS’ GERMAN CircLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate,S.W.1. ‘‘ Schnelltriebwagen der Deutschen 
Reichsbahn (Fast Rail-cars on the German State Railways),”’ 
and ‘Mit dem Fliegenden Hamburger von Hamburg nach 
Berlin (With the Flying Hamburger from Hamburg to Berlin),”’ 
illustrated with kinema films, by a Technical Expert from the 
Deutsche Reichsbahn Gesellschaft (German State Railways). 
6 p.m. 

Inst. OF Civil ENGINEERS: BIRMINGHAM AND DISTRICT 
AssocraTion.—James Watt Memorial Inst., Birmingham. 
“ Bearing Piles and Pile Driving,” Mr. A.C. Dean. 6 p.m. 

Inst. OF ELECTRICAL ENGINEERS: N.-EASTERN CENTRE.— 
Armstrong College, Newcastle-upon-Tyne. ‘Influence of 
Certain Transmission Line Associated Apparatus on Travelling 
Waves,” Dr. J. L. Miller, and ** Design and Operation of a 
High-speed Cathode Ray Oscillograph,” Dr. J. L. Miller and 
Mr. J. E. L. Robinson. 7 p.m. 

Inst. OF ELEectricaL ENGINEERS: S. Mrpnanp CENTRE. 
The University, Birmingham. ‘Application of Automatic 
Voltage and Switch Control to Electrical Distribution Systems,” 
Messrs. W. Kidd and J. L. Carr. 7 p.m. 

Turspay, Fespruary 27TH. 

Dieseu Encine Users Assoc.—At Pagani’s Restaurant, 
42/49, Great Portland-street, W.1. Annual dinner, 7 for“7.30 
p-m. 

Inst. OF ELECTRICAL ENGINEERS : ScottTisH CENTRE.—At 39, 
Elmbank-crescent, Glasgow, C.2. ‘*‘ Measurement of Noise, 
with Special Reference to Engineering Noise Problems,” Messrs. 
B. A. G. Churcher, A. J. King, and H. Davies. 7.30 p.m. 

INst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Comparative Method of 
Estimating the Hull Weight of a Ship,” Mr. G. R. Johnson. 
7.30 p.m. 

Inst. OF PRopUCTION ENGINEERS: YORKSHIRE SECTION. 
Hotel Metropole, Leeds. ‘‘ Organisation of Production Engi- 
neering,” Mr. B. C. Jenkins. 7.30 p.m. 

Inst. oF STRUCTURAL ENGINEERS: LANCS. AND CHESHIRE 
Brancu.—At Liverpool Enyineering Soc., Liverpool. ‘* Founda- 
tions,” Mr.G. B. R. Pimm. 7 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. ‘‘ Manufacture of Sand Spun Pipes,’ Mr. J. B. Allan. 
7.30. p.m. 

WEDNESDAY, FespruarRy 28TH. 

Inst. or AUTOMOBILE ENGINEERS.—At Engineers’ Club, 
Manchester. ‘“‘ Aero Engine Design,’’ Capt. G. 8S. Wilkinson. 
7 p.m. 

Inst. oF Crviz, ENGINEERS: STUDENTs.—At Great George- 
street, S.W.1. ‘“‘Some Engineering Aspects of the Water 
Supply of London,” Mr. P. W. Morrison-Godfrey. 6.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
Gordon Restaurant, Gordon-street, Glasgow. Informal 
luncheon. 1 p.m. 

Inst. oF Fuert.—Visit to J. Lyons and Co., Ltd., works at 
Cadby Hall, Hammersmith and Greenford. Leave St. Ermin's 
Hotel, 10 a.m. 

Norts-East Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
GRADUATES.—Bolbec Hall, Newcastle-upon-Tyne. ‘‘ Thermo- 
couples,” Mr. W. Pratt. 7.15 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
Canning Industry,’’ Mr. T. N. Morris. 8 p.m. 


“The 


THURSDAY, MaRcH IsT. 

Inst. oF Crvi, ENcrveers.—Hotel Metropole, Leeds. 
Vernon Harcourt Lecture, Mr. J. A. Sauer. 7.30 p.m. 

Inst. oF MetTAts: BrrmincHam Locat SEectTion.—James 
Watt Memorial Inst., Birmingham. ‘“ Field Tests on Corrosion,” 
Dr. J.C. Hudson. 7 p.m. 

Royat Ageronavticat Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2, ‘‘ Speed and the Economics of Air Trans- 
port,” Major F. M. Green. 6.30 p.m. 

Royat Inst. or Great Britarn.—21, Albemarle-street, 
W.1. ‘Elements of Crystal Analysis,” Sir William Bragg. 
5.15 p.m, 


The 


FRipay, MARCH 2ND. 

Inst. oF ELECTRICAL ENGINEERS : METER AND INSTRUMENT 
Section.—Savoy-place, W.C.2. ‘“‘Copper-oxide Rectifiers in 
Ammeters and Voltmeters,” Dr. E. Hughes, and “A Direct- 
reading Farm-factor Meter,’ Mr. R. 8. J. Spilsbury. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. Discussion, opened by Dr. A. H. Davis, 
““The Prevention and Suppression of Engineering Noises.” 
7 p.m. 

Inst. OF PRopucTION ENGINEERS: LONDON SECTION.— 
At 83, Pall Mall, S.W.1. Short papers on “‘ Research in Produc- 
tion Engineering.”” 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
‘*Development of Brimsdown Power Station,” Mr. H. A. 
Skinner. 7.30 p.m. 

Norru-East Coast Inst. of ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘Immersion of Pro- 
pellers,” Dr.-Ing. G. Kempf. 6 p.m. 

Roya. Inst. oF Great Britarn.—21, Albemarle-street, 
8.W.1. Discourse, ‘‘ Current Research Problems in Engineer- 
ing,” Dr. H. J. Gough. 9 p.m. 





Satrurpay, Marcu 3rp. 

Hutu Assoo, or ENGINEERS.—Municipal Technical College, 
Park-street, Hull., “Welding in Shipbuilding and Allied 
Industries,’ Mr. Stanley E. Evans. 7.30 p.m. 

Inst. oF Civin ENGINEERS: StruveNnts,—Afternoon visit to 
Sainsbury’s, Ltd., building at Blackfriars. 

Monpay, Marca 57TH. 

CHARTERED Surveyors’ [nstituTion.—12, Great George- 
street, Westminster, 8.W.1. ‘‘ Recent Developments.in Domestic 
Drainage and Sanitation,” Mr. W. H. Scanlan. 8 p.m. 

WEDNESDAY, MarcH 7TH. 

Inst. or Mertats.—Trocadero Restaurant, 
dinner-dance. 7 p.m. 

Soc. or Giass TecHnotocy.—At Holophane, Ltd. 
cury in Glass Thermometry,” Mr. J. A. Hall. 7.30 p.m. 

STEPHENSON Locomotive Soc.—At King’s Cross Station, 
N.1. “A Brief Survey of Canadian Railway Systems and 
Transatlantic Services,” Mr, A. F. Wallis. 6.30 p.m. 

WEDNESDAY AND THURSDAY, MARCH 7TH AND 8TH. 

Inst. oF Merats.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual general meeting. For programme, see 
page 177. 


W.1. Annua! 


** Mer. 


Fripay, MARCH 9TH. 

Inst. oF ELECTRICAL ENGINEERS: N.-EASTERN STUDENTs. 
—Armstrong College, Newcastle-upon-Tyne. ‘‘ Development 
of Current and Voltage Transformers,” Mr. J. W. Bayles. 

Inst. oF Etectrican ENGINEERS: N. MipLtanp.—Hotel 
Metropole, Leeds. Annual dinner, 7 p.m. for 7.30 p.m. 

Inst. OF METALS: SHEFFIELD Loca SEcTION.—At the 
University, Sheffield. **Nickel-chrome Plating,’ Mr. Frank 
Masor. 7.30 p.m. 

Junior Inst. OF ENGINEERS.-—39, Victoria-street, S.W.1 
“* Power Plant Pipework,’ Mr. A. G. Bugden. 7.30 p.m. 

OLp CeNnTRALIANS.—Imperial College Union, Prince Consort- 
road, S.W.7. Annual general meeting, 7 p.m. Annual dinner, 
7.15 p.m, for 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. “The Lancashire 
and Yorkshire Railway,’ Mr. L. C. King-Williamson. 7.30 p.m. 
Saturpay, Marc 1l0tH. 

Betrast Assoc. or ENGINEERS.—At “ Carlton” and ‘‘ Locks- 
ley’’ Halls, Belfast. Annual dinner and dance. 6 p.m. 
for 6.30 p.m. 

STEPHENSON Locomotive Soc.: Miptanp Brancu.—Cheet- 
ham Hill, Manchester. ‘‘Membérs’ Photographic Night.’ 
6.30 p.m. 

Monpbay, Marcu 12ruH. 

Inst. OF Metauts: Scotrish Loca Secrion.—At 39, 
Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
Paper by Mr. J. Arnott. 7.30 p.m. 








PERSONAL AND BUSDIESS ANNOUNCEMENTS. 


Bruce PeEBLEs AND Co., Ltd., inform us that Mr. John KR. 
Hullah, of their s#!6s staff. ‘suas transferred his office from Brad 
ford to Leeds, and his new address is 4, Stainburn Mount, 
Moortown, Leeds7. Mr. D.C. Bastow, B.Sc., has been appointed 
to the sales staff of the company. His address is 5, Stamburn- 
terrace, Moortown, Leeds 7. 

DANIEL ADAMSON AND Co., Ltd., Dukinfield, inform us that 
they have now taken over the goodwill, drawings, and patterns 
of the boiler section of Galloways, Ltd., business, including also 
the section embodying mild steel riveted and welded tanks 
and other plating work. This is in addition to the goodwill, 
&e., which Daniel Adamson and Co., Ltd., have already acquired 
from James Carmichael and Co., ‘Ltd., Dundee, and Tinkers, 
Ltd., Hyde, as previously announced. 

Hick, HARGREAVES AND Co., Ltd., Soho Ironworks, Bolton, 
have purchased the whole of the goodwill, patterns, and draw- 
ings of Scott and Hodgson, Ltd. (in liquidation), Guide Bridge 
Ironworks, Manchester, with the exception of the small steam 
turbine business. Hick, Hargreaves and Co., Ltd., have engaged 
the services of Mr. Walter Burrows, for many years the chief 
engineer of Scott and Hodgson, Ltd., and it is their intention 
to carry on Messrs. Scott and Hodgson’s heavy engine business, 
including rolling mill drives, fly-wheel sets, &c., together with 
all repairs and renewals in connection with the engines built 
by this firm, in addition to repairs and renewals to engines 
built by Galloways, Ltd., John Musgrave and Sons, Ltd., and 
J. and E. Wood, Ltd., the goodwill, patterns, and drawings of 
which firms, it will be remembered, were acquired by them some 
months ago. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

C. A. Parsons Aanp Co., Ltd., of Heaton Works, Newcastle- 
on-Tyne, have received from Imperial Chemical Industries, 
Ltd., for Castner Kellner Alkali Company, Ltd., Runcorn, 
Cheshire, an order for a 15,000-kW turbo-alternator and exciter, 
complete with surface condensing plant. The machine will be 
of the two-cylinder tandem type with a normal running speed 
of 3000 r.p.m., and will be designed for operating with steam 
at a pressure of 600 lb. per square inch gauge, at a temperature 
of 800 deg. Fah. The alternator will generate current at 
10,500 volts, 50 periods. 

THe Etecrric FurRNacEe Company, Ltd., 17, Victoria-street, 
London, 8.W.1, informs us that furnaces recently ordered from 
it and its subsidiary company, the Electric Resistance Furnace 
Company, Ltd., include high-frequency installations in England, 
one of which is the largest in this country ; a high-frequency 
plant, including several furnaces, for use in a Belgian steel 
foundry ; a high-frequency equipment for South Africa ; a number 
of Ajax-Wyatt brass furnaces for use in this country and abroad ; 
a large calcium carbide furnace for South Africa ; and a harden- 
ing and tempering furnaces for a French motor car manu- 
facturer. 








LAUNCHES AND TRIAL TRIPS. 


Steet Motor KEEt ; built by Henry Scarr, Ltd., Hessle, near 
Hull, to the order of Leeds owners; dimensions, 76ft. 8in. by 
15ft. 84in. by 7ft. 6in. Oil engines, 90 H.P. McLaren-Benz 
type ; launch, February 3rd. 

IsIPINGO, twin-screw motor ship; built by Workman, Clark 
(1928), Ltd., to the order of Messrs. Andrew Weir and Co.; 
dimensions, 435ft. by 57ft. by 37ft.; to carry passengers and 
cargo. Oil engines of Workman, Clark-Sulzer design; ‘con- 
structed by the builders ; trial trip, recently. 

Sree. Same Barce; built by Richard Dunston, Ltd., 
Thorne, near Doncaster, to the order of Yorkshire owners ; 
dimensions, 61ft. 6in. by 15ft. 6in. by 7ft. 6in.; launch, recently. 





